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PREFACE 


As  part  of  the  U.S.  Air  Force  Installation  Restoration  Program  (1RP), 
investigations  were  undertaken  at  five  sites  on  Mountain  Home  Air  Force  Base, 
Idaho,  to  determine  whether  hazardous  material  contamination  is  present.  This 
report,  prepared  by  Dames  k  Moore  under  Contract  No.  F33615-83-D-4002, 
Order  0009,  presents  the  results  of  the  Phase  II,  Stage  1  IRP  investigations.  The 
period  of  work  repo-ted  on  herein  was  January  through  September  1984.  The  field 
investigations  were  directed  by  Dr.  Kenneth  J.  Stimpfl  and  were  undertaken  under 
the  technical  management  of  Mr.  George  W.  Condrat.  Field  work  was  undertaken  bv 
Mr.  Steven  B.  Johnson.  Maj.  George  New  and  Dr.  John  Yu,  Technical  Services 
Division,  USAF  Occupational  and  Environmental  Health  Laboratory  (OEHL),  were  the 
technical  monitors. 
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PARAMETERS  TO  BE  MEASURED  FOR  IRP  PHASE  II, 
STAGE  2  STUDY 


SUMMARY 


Mountain  Home  Air  Force  Base  (AFB)  is  located  approximately  10  miles 
southwest  of  Mountain  Home,  Idaho.  It  is  situated  on  the  Mountain  Home  Plateau, 
which  is  a  rolling  upland  plain  underlain  by  over  10,000  feet  of  volcanic  and 
sedimentary  rock.  The  base  has  been  in  operation  since  1943  and  currently  houses 
tactical  fighter  squadrons  that  use  the  F-111A  and  the  EF-111A  aircraft. 

The  Phase  II,  Stage  1  field  evaluation  of  the  Installation  Restoration  Program 
(IRP)  consisted  of  investigations  at  the  following  five  sites: 

Site  1  -  Lagoon  landfill, 

Site  2  -  "B"  Street  landfill, 

Site  8  -  Existing  fire  department  training  area, 

Site  11  -  Fuel  hydrant  system  leak/spill  area,  and 
Site  12  -  Entomology  shop  yard. 

The  field  investigation  consisted  of  the  following  activities: 

o  Installation  and  sampling  of  a  monitor  well  at  Site  1  and  Site  2; 

o  Sampling  of  base  wells  MH-1,  MH-3,  MH-4,  MH-5,  MH-6,  and  MH-7,  and 

the  east  and  west  wastewater  lagoons  at  Site  1; 
o  Drilling  and  sampling  three  borings  at  Site  8; 

o  Drilling  and  sampling  three  borings  at  Site  11;  and 

o  Drilling  and  sampling  three  borings  at  Site  12. 

The  ground  water  samples  were  analyzed  for  16  pesticides,  5  trace  metals,  oil 
and  grease,  phenol,  total  organic  carbon  (TOC),  and  total  organic  halogens  (TOX). 
The  soil  samples  from  Sites  8  and  11  were  analyzed  for  moisture  content,  TOX, 
TOC,  oil  and  grease,  phenol,  and  lead.  The  soil  samples  from  Site  12  were  analyzed 
for  moisture  content  and  16  pesticides  by  EP  toxicity  test  extraction. 

Ground  water  is  available  from  the  Bruneau  and  Glenns  Ferry  Formations 
beneath  the  site,  although  all  the  base  wells  and  monitor  wells  are  completed  in  the 
Bruneau  Formation.  Both  formations  contain  highly  permeable  layers  of  fractured 
and  porous  basalt  and  coarse  sand  and  gravel.  The  formations  behave  as  a  single 
aquifer  in  which  ground  water  is  present  under  unconfined  conditions.  Ground  water 
quality  is  suitable  for  most  purposes,  although  the  concentrations  of  total  dissolved 
solids  have  been  increasing  in  water  from  base  wells  MH-2,  MH-3,  and  MH-4  since 
about  1960  and  had  increased  in  old  base  well  MH-1  until  it  was  replaced  in  1974. 
The  source  of  the  dissolved  solids  is  either  upward  flow  from  the  Glenns  Ferry 
Formation,  which  contains  slightly  lower  quality  water  than  the  Bruneau  Formation, 
or  downward  migration  of  contaminants  such  as  nitrate,  chlorides,  and  sulfates. 
Regional  ground  water  flow  is  generally  toward  the  south,  where  it  eventually 
discharges  into  the  Snake  River. 


The  ground  water  analyses  showed  evidence  of  organic  ground  water 
contamination  based  on  TOX  concentrations  in  one  base  well  and  both  monitor  well 
samples.  Halogenated  organic  compounds  (TOX)  are  present  in  ground  water  beneath 
the  entire  base,  but  levels  in  the  range  of  0.059  to  0.086  milligrams  per  liter  (mg/L) 
are  believed  to  represent  background  levels.  In  contrast,  TOC  concentrations  were 
too  low  to  interpret  them  conclusively  as  either  background  or  contaminated 
conditions.  Although  there  is  evidence  that  the  waste  disposal  sites  are  the  sources, 
it  is  possible  that  contaminants  also  originate  from  off-site  sources.  Insignificant 
levels  of  contaminants  were  found  in  soil  samples  from  Site  11,  where  several 
thousand  gallons  of  jet  fuel  were  spilled  in  the  late  1950s.  Relatively  high 
concentrations  of  TOX,  TOC,  and  oil  and  grease  were  detected  at  Site  8,  the  fire 
department  training  area.  The  greatest  contamination  was  within  the  bermed  area  in 
which  jet  fuel  is  pooled  before  it  is  burned  for  training  exercises.  Seven  of  the  16 
pesticides  included  in  the  analyses  were  detected  in  EP  toxicity  test  extracts  of  soil 
samples  from  Site  12,  adjacent  to  the  entomology  shop  building.  Dieldrin  was  found 
in  all  the  samples,  and  DDD  was  found  in  all  but  one  of  the  samples.  The  remaining 
5  pesticides  were  detected  in  1  or  2  samples  each.  Only  samples  from  the  upper 
1  foot  of  soil  were  analyzed,  so  it  is  not  known  how  deep  the  pesticides  are 
distributed.  Similarly,  the  areal  extent  cannot  be  estimated  based  on  Phase  II, 
Stage  1  results.  The  pesticide  concentrations  in  the  EP  toxicity  test  extracts  were 
very  low. 

The  Phase  II,  Stage  1  conclusions  are  as  follows: 

1.  Evidence  of  ground  water  contamination  was  identified  by  the  presence  of 
TOX  (total  organic  halogens)  in  one  base  well  and  one  monitor  well.  The 
concentrations  in  both  were  0.12  mg/L.  No  pesticides  were  detected  in 
the  monitor  well  samples,  so  the  organic  halogens  may  be  due  to  solvents, 
herbicides,  or  other  organic  contaminants.  TOC  (total  organic  carbon) 
concentrations  were  too  low  to  conclusively  indicate  background  or 
contaminated  conditions.  The  magnitude  and  associated  health  iisk  cannot 
be  assessed  until  the  individual  compounds  contributing  to  TOX  are  known, 

2.  High  TOX  concentrations  and  seven  pesticides  were  detected  in  the  lagoon 

samples,  indicating  that  the  lagoons  may  be  a  source  of  the  ground  water 
contaminants.  The  highest  concentrations  of  TOX  in  the  ground  water 

samples  were  0.12  mg/L  from  Monitor  Well  1  (MW-1),  which  was 
completed  beneath  the  lagoon  landfill,  and  0.12  mg/L  from  base  well 
V1H-3. 

3.  No  significant  contamination  was  found  at  Site  11. 

4.  Evidence  of  contamination  was  identified  at  Site  8;  however,  the  depth  of 
contamination  could  not  be  determined  from  Phase  II,  Stage  1  results. 
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Because  hazardous  wastes  may  be  migrating  from  the  site  through 
infiltration  of  jet  fuel,  there  is  a  potential  that  it  may  be  a  source  of 
organic  contaminants  that  could  eventually  reach  the  ground  water. 
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5.  Soil  adjacent  to  the  entomology  shop  (Site  12)  has  been  contaminated  with 
pesticides  to  a  depth  of  at  least  1  foot,  although  the  areal  extent  could 
not  be  estimated  from  Phase  II,  Stage  1  results.  Based  on  chemical 
analyses  of  EP  toxicity  test  extractions  of  soil  samples,  the  contamination 
is  extremely  low  and  does  not  warrant  further  investigation. 


The  following  summarizes  our  recommendations  and  the  rationale  for  further 
activities: 

Sites  Recommended  Action  Rationale 


1  and  2,  Develop  an  accurate  ground  water 
base  elevation  map  by  surveying 

wells  elevation  and  location  of  base 

wells  and  monitor  wells.Based 
on  the  results  of  the  survey, 
determine  whether  Monitor  Well  2 
(MW-2)  is  upgradient  or  down- 
gradient  of  the  "B"  Street  land¬ 
fill.  If  MW-2  is  downgradient, 
no  further  work  should  be  done 
at  Site  2.  If  MW-2  is  determined 
to  be  upgradient  of  the  landfill, 
three  additional  monitor  wells 
should  be  installed  downgradient. 
If  the  results  of  the  survey 
do  not  clearly  indicate  whether 
MW-2  is  upgradient  or  down- 
gradient,  install  one  well 
upgradient  and  three  wells 
downgradient  as  defined  by  the 
ground  water  elevation  map.  At 
Site  1,  install  four  monitor 
wells.  Place  one  well  upgradient 
and  three  wells  downgradient. 
Sample  the  eight  new  wells; 
operating  base  wells  MH-1,  MH-3, 
and  MH-5;  MW-1  and  MW-2  (if 
needed);  and  the  two  lagoons; 
measure  pH,  specific 
conductance,  and  temperature; 
and  analyze  the  samples  for 
USEPA  601  and  602  parameters, 
major  cations  and  anions,  and 
cadmium. 


To  characterize  the  organic  and 
inorganic  content  of  ground 
water  beneath  the  base  and  define 
the  ground  water  flow  system. 
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Recommended  Action 


Rationale 


Drill  and  sample  one  background 
boring  and  two  additional  borings 
to  depths  at  which  soil  samples 
do  not  emit  organic  vapors. 
Analyze  soil  samples  for  volatile 
and  semivolatile  organics,  oil 
and  grease,  and  moisture  content. 


To  estimate  the  vertical  extent 
of  contamination  and  determine 
whether  the  site  is  a  potential 
source  of  ground  water  contami 
nation. 


L  INTRODUCTION 


A.  BACKGROUND 

The  Department  of  Defense  (DOD)  initiated  the  Installation  Restoration  Program 
(IRP)  in  1976  to  investigate  and  mitigate  any  environmental  contamination  which  may 
be  present  at  DOD  facilities  as  a  result  of  handling  or  disposing  hazardous  materials. 
IRP  was  revised  in  1981  and  reissued  as  the  Defense  Environmental  Quality  Program 
Policy  Memorandum  (DEQPPM)  81-5.  The  Air  Force  implemented  DEQPPM  81-5  in 
1982  as  a  four-phased  program: 


Phase  I  Problem  Identification/ Records  Search 

Phase  II  Problem  Confirmation  and  Quantification 
o  Presurvey 

o  Field  Evaluation  -  several  stages  as  warranted 

Phase  III  Technology  Base  Development 

Phase  IV  Corrective  Action 

Phase  I  was  completed  by  CH2M  Hill  (1983),  and  the  Phase  II  Presurvey  was 
completed  by  Dames  <5c  Moore  (1983).  Dames  <5c  Moore  has  been  retained  by  the  Air 
Force  under  Contract  Number  F33615-83-D-4002  to  conduct  Phase  II,  Stage  1,  Field 
Evaluation,  at  Mountain  Home  Air  Force  Base  (AFB)  near  Mountain  Home,  Idaho. 

This  report  oresents  the  results  of  Dames  &  Moore's  field  and  laboratory 
investigations  in  the  vicinity  of  waste  disposal  and  hazardous  material  handling  areas 
at  Mountain  Home  AFB. 

B.  PURPOSE  AND  SCOPE 

The  purposes  of  the  field  evaluation  portion  of  Phase  II  of  the  IRP  were  as 
follows: 

1.  Determine  whether  environmental  contamination  has  resulted  from  material 
handling  or  waste  disposal  practices  at  Mountain  Home  AFB; 

2.  If  contamination  is  found,  provide  estimates  of  the  magnitude  and  extent 
of  the  contamination;  and 

3.  Identify  any  additional  investigations  and  their  attendant  costs  necessary 
to  identify  the  magnitude,  extent,  and  direction  of  movement  of 
discovered  contaminants. 

The  scope  of  work  as  outlined  for  Phase  II,  Stage  1  of  the  IRP  consisted  of 
the  following  activities: 
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1.  Drilling,  sampling,  and  geologically  logging  one  boring  to  a  deoth  of 

402  feet  at  the  lagoon  landfill  ("Site  1)  and  one  boring  to  a  depth  of 
410  feet  in  the  "B"  Street  landfill  (Site  2). 

2.  Installing  and  developing  a  monitor  well  in  each  boring. 

3.  Sampling  the  two  monitor  wells;  base  wells  MH-1,  MH-3,  MH-4,  MH-5, 

MH-6,  and  MH-7;  and  the  east  and  west  wastewater  lagoons. 

4.  Analyzing  the  ground  water  and  lagoon  samples  for  25  parameters, 
including  trace  metals,  pesticides,  and  others. 

5.  Drilling,  soil  sampling,  and  geologically  logging  three  borings  at  the 

existing  fire  department  training  area  (Site  8),  three  borings  at  the  fuel 
hydrant  system  leak/spill  area  (Site  11)  and  three  borings  at  the 
entomology  shop  yard  (Site  12). 

6.  Analyzing  selected  soil  samples  from  each  site  for  specific  constituents, 
including  total  organic  halogens  (TOX),  total  organic  carbon  (TOC),  oil 
and  grease,  metals,  phenols,  and  pesticides. 

7.  Preparing  this  report,  which  presents  our  findings  and  recommendations. 
Field  work  began  on  26  March  84  and  was  completed  on  14  April  84. 

C.  BRIEF  HISTORY  OF  MOUNTAIN  HOME  AFB 

AND  WASTE  DISPOSAL  OPERATIONS 

Mountain  Home  AFB  is  located  about  10  miles  southwest  of  Mountain  Homp, 

Idaho  (see  Plate  1).  It  was  established  in  1943  and  served  as  a  base  for  several 

different  bombardment  groups  until  it  was  deactivated  in  the  fall  of  1945.  The  base 
served  as  a  Strategic  Air  Command  base  between  1948  and  1950  and  later  between 
1953  and  1965.  The  Tactical  Air  Command  has  controlled  the  base  since  1965.  The 
current  mission  of  the  base  is  to  develop  and  maintain  tactical  fighter  squadrons. 
The  principal  aircraft  flown  at  the  base  are  the  F-111A  and  the  EF-111A. 

Hazardous  wastes  and  chemicals  have  been  used  and  generated  at  Mountain 

Home  AFB  since  1943  for  aircraft  maintenance  and  other  industrial  ooerations. 
These  activities  generated  between  20,1 ‘'O  to  40,000  gallons  per  year  of  waste  oils, 
fuels,  solvents,  paints,  and  paint  thinners  *CH2M  Hill,  1983).  Other  wastes  generated 
by  the  base  include  sanitary  sewage  and  refuse.  In  the  past,  the  hazardous  wastes 
have  been  disposed  of  by  one  or  more  of  the  following  methods: 
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o  Incineration  through  fire  department  training  exercises; 
o  Dumping  at  the  Iagoo  'andfill  or  "B"  Street  landfill;  and/or 
o  Discharging  to  the  sanitary  sewer,  road  oiling,  or  collection  and  removal 
by  a  contractor. 

Since  1969,  the  wastes  have  been  collected  by  a  contractor  or  sent  to  the  Defense 
Property  Disposal  Office  for  sale. 

D.  DESCRIPTION  OF  SITES 

CH2M  Hill  (1983)  identified  17  sites  where  hazardous  materials  had  been 
handled,  spilled,  or  disposed  of  within  Mountain  Home  4FB.  The  following  sites 
received  the  highest  ratings  for  environmental  impact  and  were  investigated  during 
Phase  II,  Stage  1: 

1.  Lagoon  landfill  (Site  1), 

2.  "B"  Street  landfill  (Site  2), 

3.  Existing  fire  department  training  area  (Site  8), 

4.  Fuel  hydrant  system  leak/spill  area  (Site  11),  and 

5.  Entomology  shop  yard  (Site  12). 

The  sites  investigated  during  Phase  II,  Stage  1  are  shown  in  Plate  2,  and  each  site 
is  described  below. 


Site  1  -  Lagoon  Landfill 


The  lagoon  landfill  is  located  on  the  west  side  of  the  base  at  the  site  of  the 
current  wastewater  lagoons.  This  site  served  as  the  main  base  sanitary  landfill 
between  1952  and  1956,  and  the  wastewater  lagoons  were  constructed  in  1961  and 
1962.  The  landfill  received  general  refuse,  which  was  burned,  and  about  six  drums 
per  month  of  mineral  oils,  hydraulic  fluids,  engine  oils,  and  solvents  such  as 
trichloroethylene  and  carbon  tetrachloride.  Their  potential  for  environmental  impact 
is  considered  high  due  to  the  possibility  for  infiltration  from  the  wastewater  lagoons 
to  leach  hazardous  contaminants  from  the  underlying  landfill. 
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The  wastewater  treatment  system  now  located  at  Site  1  consists  of  four 
oxidation  lagoons  occupying  a  total  of  72.8  acres  with  an  average  water  depth  of 
3.5  to  4  feet.  Currently,  daily  flow  to  the  treatment  system  averages  about 
800,000  gallons  of  sewage.  Oil/water  separators  collect  waste  oils  and  lubricants 
from  the  industrial  shop  discharges.  Water  and  sediments  from  the  oil/water 
separators  are  disposed  of  at  the  "B"  Street  landfill  (Site  2).  Disposal  of  the 
wastewater  effluent  is  by  evaporation  and  percolation  from  the  lagoons.  Under 
normal  conditions,  no  effluent  leaves  the  base,  so  no  National  Pollutant  Discharge 
Elimination  System  (NPDES)  permit  is  required.  Overflow  from  the  lagoons  is 
captured  in  two  infiltration  ponds.  According  to  CH2.V1  Hill  (1983),  measurements  of 
biochemical  oxygen  demand  (BOD5),  nitrate,  nitrogen,  total  Kjeldahl  nitrogen,  oil  and 
grease,  total  phosphorous,  pH,  and  chromium  in  the  effluent  show  that  the  treatment 
system  operates  well.  Further,  no  chromium  was  detected  in  the  lagoon  influent  or 
effluent. 

2.  Site  2  -  "B”  Street  Landfill 

The  "B"  Street  landfill  is  located  in  the  northwest  corner  of  the  base  and 
served  as  the  main  base  sanitary  landfill  between  1956  and  1969,  when  the  existing 
landfill  went  into  operation.  Materials  dumped  at  the  landfill  included  general 
refuse  such  as  garbage,  concrete,  rubble,  fill,  empty  drums,  and  trees,  and  industrial 
wastes  such  as  waste  oils,  fly  ash  from  the  heat  plant,  solvents,  jet  fuel,  tank- 
cleaning  sludge,  and  possibly  up  to  29  drums  of  DDT.  Refuse  and  wastes  were 
placed  in  trenches  12  to  14  feet  deep  and  either  burned  or  covered  with  fill. 
Currently,  the  site  is  covered  by  small  piles  of  dirt  fill,  concrete,  rubble,  empty 
drums,  and  refuse.  Some  of  the  shallow  trenches  are  still  visible.  The  potential  for 
environmental  impact  at  Site  2  is  based  on  the  suspected  presence  of  hazardous 
wastes  in  the  landfill. 

Site  8  -  Existing  Fire  Deoartment  Training  Area 


Site  8  is  located  about  1,000  feet  southeast  of  the  end  of  the  flight  line  and 
nas  been  used  as  a  training  site  for  the  fire  department  since  1962.  The  site 
consists  of  two  buildings  and  a  burn  area  in  which  a  steel  aircraft  skeleton  is 
encircled  by  low  earthen  berms.  Prior  to  1975,  waste  fuel,  oils,  and  lubricants  were 
burned  in  the  fire  department  exercises,  but  thereafter  only  jet  fuel  (J P-4)  has  been 
used.  Exercises  are  currently  conducted  one  to  three  times  per  month  and  consume 
300  to  500  gallons  of  fuel  for  each  fire.  Although  most  of  the  fuel  is  probably 
consumed  by  the  fire,  the  potential  for  environmental  impact  at  this  site  is  based  on 
the  portion  of  the  fuel  remaining  in  the  soil. 


4.  Site  11  -  Fuel  Hydrant  System  Leak/Spill  Area 

Site  11  is  located  on  the  flight  line  between  the  No.  3  and  No.  4  jet  fuel 
hydrant  stations.  As  much  as  64,000  gallons  of  jet  fuel  were  spilled  in  the  vicinity 
of  Site  11  in  two  incidents  in  the  late  1950s.  The  potential  for  environmental 
impact  is  based  on  the  possibility  that  fuel  may  still  remain  below  the  ground 
surface. 

5.  Site  12  -  Entomology  Shop  Yard 

Site  12  is  located  immediately  northwest  of  the  entomology  shop,  Building 
No.  2206.  Pesticide  (insecticides,  herbicides,  and  rodenticides)  application  equipment 
has  been  filled  and  cleaned  in  this  building  since  the  late  1960s.  Prior  to  about 
1981,  wash  water  was  allowed  to  drain  outside  the  building  on  the  ground  surface. 
Currently,  the  wash  water  is  collected  in  an  underground  tank  and  analyzed  before 
disposal.  Past  soil  samples  from  this  site  have  yielded  low  concentrations  of  several 
pesticides,  including  DDT.  The  potential  for  environmental  impact  is  based  on  the 
presence  of  pesticides  at  the  site. 

E.  IDENTIFICATION  OF  POLLUTANTS  SAMPLED 

Chemical  analyses  of  ground  water  and  soil  samples  included  some  or  all  of  the 
parameters  listed  in  Table  1.  Ground  water  samples  from  the  monitor  wells  and  the 
base  wells  were  analyzed  for  all  the  parameters  in  Table  1  plus  field  measurements 
of  pH,  specific  conductance,  and  temperature.  Soil  samples  from  Site  8  were 
analyzed  for  TOX,  TOC,  oil  and  grease,  total  metals,  and  phenols.  Soil  samples 
from  Site  11  were  analyzed  for  TOX,  TOC,  oil  and  grease,  and  heavy  metals.  Soil 
samples  from  Site  12  were  analyzed  only  for  insecticides  using  EP  toxicity 
extraction. 

F.  IDENTIFICATION  OF  THE  FIELD  TEAM 

The  field  work  required  for  Phase  II,  Stage  1  was  completed  by  Mr.  Steven 
Johnson,  Staff  Hydrologist,  who  supervised  both  the  monitor  well  installation  and  soil 
sampling  activities.  Appendix  F  contains  a  description  of  his  qualifications. 
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TABLE  1 


PARAMETERS,  LIMITS  OF  DETECTION  FOR  SOIL  AND  GROUND  WATER  ANALYSES, 
_ AND  WATER  QUALITY  STANDARDS _ 


Limit  of 


Constituent 


Pesticides* 

Aldrin 

0.01 

4g/L 

p ,  p ' -DDT 

0.05 

|ig/L 

o ,p-DDT 

0.05 

l-ig/L 

DDD 

0.02 

Hg/L 

DDE 

0.02 

Mg/L 

Dieldrin 

0.01 

Pig/L 

Endrin 

0.01 

4g/L 

Heptachlor 

0.01 

4g/L 

Heptachlor  Epoxide 

0.01 

(ig/L 

Lindane 

0.01 

tig/L 

Methoxychlor 

0.  1 

Hg/L 

Chlordane 

0.2 

4g/L 

Toxaphene 

1.0 

Hg/L 

alpha-BHC 

0.01 

4g/L 

beta-BHC 

0.01 

Hg/L 

delta-BHC 

0.01 

4g/L 

Heavy  Metals 

Cadmium 

NA 

Chromium 

NA 

Lead 

10 

Lg/g 

Nickel 

NA 

Silver 

NA 

Others 

Oil  and  Grease 

0.06 

mg/g 

Phenol 

5 

^g/g 

Total  Organic  Carbon 

0.01 

mg/g 

Total  Organic  Halogens 

5 

4g/g 

Limit  of 
Detection,  Water 
(ug/L ) 


Public  Drinking 
Water  Standard 
(ug/L ) 


•Pesticides  extracted  from  soil  using  EP  toxicity  extraction  procedure 
detection  limit  is  for  extract. 

NOTE :  NA  =  Not  analyzed 

mg/g  =  milligrams  per  gram 
Hg/L  =  micrograras  per  liter 
pig/g  =  micrograms  per  gram 


n.  ENVIRONMENTAL  SETTING 

A.  GEOGRAPHIC  LOCATION 

.Mountain  Home  AFB  occupies  about  5,800  acres  in  Elmore  County,  Idaho  on  a 
plateau  about  2  miles  north  of  the  Snake  River  (see  Plate  1).  The  base  is  about 
10  miles  southwest  of  the  city  of  Mountain  Home  and  about  50  miles  southeast  of 
Boise. 

The  base  is  located  on  the  Mountain  Home  Plateau,  which  is  a  rolling  upland 
plain  with  occasional  volcanic  cones  or  buttes  rising  several  tens  to  a  few  hundred 
feet  above  the  plain.  The  elevation  of  the  plain  ranges  from  2,700  feet  to  about 
3,200  feet  and  is  about  3,000  feet  in  the  vicinity  of  the  base  (Mundorff  et  al., 
1964).  The  surface  of  the  plain  rises  300  to  500  feet  above  the  Snake  River,  which 
flows  along  the  southern  edge  of  the  plateau. 

The  Mountain  Home  Plateau  is  drained  by  several  intermittent  streams  that  are 
tributaries  of  the  Snake  River.  Canyon  Creek  is  an  intermittent  stream  closest  to 
the  base  and  receives  stormwater  that  is  occasionally  discharged  from  a  dam  along 
the  north  side  of  the  west  wastewater  lagoon. 

The  average  annual  precipitation  at  the  base  is  about  8  inches  and  falls 
principally  in  the  winter  and  spring.  Mean  monthly  temperatures  range  from  30°F  in 
January  to  76°F  in  July.  Annual  average  lake  evaporation  in  the  vicinity  of  the 
base  is  about  35  inches  (CH2M  Hill,  1983).  Therefore,  the  potential  of  local 
precipitation  infiltrating  directly  into  the  aquifer  is  small. 

B.  REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 

The  Mountain  Home  Plateau  is  underlain  by  over  10,000  feet  of  volcanic  and 
sedimentary  rock,  which  was  deposited  upon  the  Idaho  Batholith.  The  Idaho 
Batholith  is  composed  of  silicic  volcanic  rocks  and  forms  a  trough  in  which  the 
overlying  sediments  and  volcanic  rocks  were  deposited.  In  ascending  order,  the 
formations  overlying  the  Idaho  Batholith  include  the  Miocene  Age  Idavada  Volcanics, 
consisting  of  about  2,000  feet  of  silicic  volcanic  rocks.  Next  in  the  sequence  is  the 
Idaho  Group,  ranging  in  age  from  Pleistocene  to  Pliocene  and  consisting  of  the 
Glenns  Ferry  Formation  and  the  Bruneau  Formation.  These  two  formations  consist  of 
basalt  flows  interbedded  with  layers  of  silt  and  .sand  that  were  deposited  during 
interflow  periods.  Overlying  the  Idaho  Group  is  basalt  of  the  Snake  River  Group, 
which  is  Holocene  and  Pleistocene  in  age,  and  unconsolidated  alluvial  deposits,  for  a 
total  thickness  of  about  900  feet.  The  basalt  of  the  Snake  River  Group  consists  of 
up  to  550  feet  of  several  basalt  flows,  which  originated  from  volcanic  sources  as 
much  as  60  miles  east  of  the  base  (Malde  et  al.,  1963).  Bedrock  beneath  the 
plateau  is  mantled  by  a  thin  layer  of  eolian  sand  and  silt. 
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All  of  the  formations  underlying  the  Mountain  Home  plateau  yield  varying 
amounts  of  ground  water.  The  most  important  aquifers  are  the  Bruneau  and  Glenns 
Ferry  Formations  of  the  Idaho  Group,  which  comprise  a  regional  deep  aquifer.  Also 
present  in  some  areas  is  a  localized  shallow  aquifer  comprised  of  alluvium  in  which 
the  saturated  thickness  is  adequate  to  yield  a  usable  amount  of  water  to  wells. 

Both  the  Bruneau  and  Glenns  Ferry  Formations  contain  highly  permeable  layers 
of  fractured  and  porous  basalt  and  coarse  sand  and  gravel.  Well  yields  range  up  to 
350  gallons  per  minute  (gpm)  from  the  Glenns  Ferry  and  up  to  3,500  gpm  from  the 
Bruneau  (Young,  1977).  Depth  to  ground  water  is  generally  200  to  400  feet  below 
ground  (Norton  et  al.,  1982).  Ground  water  quality  in  the  regional  aquifer  is 
suitable  for  most  purposes.  Specific  conductance  is  generally  less  than  500  pmhos/cm 
with  low  hardness  and  low  concentrations  of  major  ions  such  as  calcium,  magnesium, 
potassium,  sulfate,  and  nitrate  (Parliman,  1982).  Regional  ground  water  flows  toward 
the  south  and  discharges  into  the  Snake  River,  often  in  the  form  of  springs  or  seeps 
emanating  from  the  steep  margins  of  the  plateau.  Two  large  springs,  Halls  Ferry 
Springs  and  Weatherby  Springs,  issue  from  the  Bruneau  Formation  at  points  in  the 
Snake  River  Canyon  directly  south  of  the  base. 

The  main  body  of  shallow  ground  water  in  the  vicinity  of  the  base  underlies 
the  city  of  Mountain  Home.  The  perched  ground  water  is  maintained  by  leakage 
from  the  Mountain  Home  Reservoir  and  water  distribution  canals  and  from  infiltration 
from  Rattlesnake  Creek  and  Canyon  Creek.  Depth  to  water  is  highly  variable, 
ranging  from  less  than  10  feet  to  more  than  100  feet.  Shallow  ground  water  flows 
southward  and  eventually  recharges  the  deeper,  regional  aquifer  (Norton  et  al.,  1982). 

The  principal  recharge  area  for  the  aquifer  underlying  the  Mountain  Home 
Plateau  is  in  the  mountains  north  of  the  Plateau,  where  precipitation  infiltrates 
directly  into  rock  outcrops.  Recharge  from  the  plateau's  surface  is  very  limited 
because  of  the  low  annual  precipitation,  relatively  high  evaporation  rate,  and  the 
deep  water  table.  A  small  amount  of  recharge  is  provided  by  deep  percolation  of 
intermittent  stream  flow  and  excess  irrigation  water. 

C.  GENERAL  BASE  HYDROGEOLOGY 

The  volcanic  rocks  and  alluvial  deposits  in  the  vicinity  of  Mountain  Home  AFR 
generally  behave  as  a  single  unconfined  aquifer.  However,  locally  confined 
conditions  may  occur  due  to  the  presence  of  discontinuous  layers  of  slowly  permeable 
materials.  Ground  water  in  the  base  vicinity  is  available  mainly  from  the  fractures, 
cinder  zones,  and  interflow  zones  in  the  basalts  of  the  Bruneau  Formation,  in  which 
the  depth  to  water  ranges  up  to  several  hundred  feet  below  ground.  All  of  the  base 
wells  and  private  wells  located  within  2  miles  of  the  base  are  completed  in  the 


Bruneau  Formation  (see  Tables  2  and  3).  Ground  water  is  also  available  from 
saturated  gravel  aquifers  in  stream  channels  and  from  the  Glenns  Ferry  Formation. 

Ground  water  levels  were  measured  in  areas  near  the  base  in  1976  (Young, 
1977),  1980  (Lindholm,  1983),  and  1981  (Norton  et  al.,  1982).  Depth  to  water  ranged 
from  300  feet  to  more  than  600  feet  below  ground  or  from  elevation  2800  near 
Mountain  Home  to  2650  beneath  the  base.  The  water  table  in  these  years  sloped 
toward  the  south,  southwest,  and  west  and  showed  significant  cones  of  depression 
centered  beneath  Mountain  Home,  the  Cinder  Cone  Butte  area,  and  an  area 
immediately  east  of  the  base.  In  1981,  the  latter  cone  of  depression  contributed  an 
easterly  component  to  ground  water  flow  causing  the  water  table  to  slope  to  the 
southeast  at  a  rate  of  about  30  feet  per  mile. 

Hydrographs  shown  by  Norton  et  al.  (1982)  show  that  ground  water  levels  have 
been  declining  at  2  to  4  feet  per  year  since  1967.  The  decline  is  due  to  excessive 
pumping  and  below  average  recharge  to  the  aquifer.  As  of  1980,  about 
600  acre-feet  per  year  (ac-ft/yr)  was  being  mined  from  the  regional  aquifer  beneath 
the  Mountain  Home  Plateau,  and  currently  approved  ground  water  permits  would 

increase  the  deficit  to  28,100  ac-ft/yr  when  they  are  developed.  In  addition  to 
excessive  withdrawals,  recharge  decreased  below  normal  between  1974  and  1980. 
Although  precipitation  was  above  normal  at  Mountain  Home  during  that  period,  it 
was  below  normal  in  the  mountains  east  of  the  plateau,  where  the  regional  aquifer  is 
recharged  by  precipitation  falling  on  rock  outcrops.  Precipitation  falling  on  the 

plateau  is  a  less  important  source  of  recharge. 

The  pumping  rates  of  base  wells  and  private  wells  within  2  miles  of  the  base 
indicate  that  the  regional  aquifer  is  highly  transmissive.  The  specific  capacity  of  a 
well  is  the  rate  of  discharge  in  gallons  per  minute  produced  by  the  well  per  foot  of 
drawdown  (gpm/ft)  and  is  proportional  to  the  transmissivity  of  the  aquifer.  Specific 
capacities  of  the  base  wells  are  listed  in  Table  2  and  ranged  from  50  to  257  gpm/ft. 
Specific  capacities  reported  for  private  wells  ranged  from  40  to  412  gpm/ft  (see 
Table  3).  Using  the  method  of  Theis  (1963)  for  converting  specific  capacity  to 
transmissivity  and  a  storage  coefficient  of  0.03  from  Mundorff  et  al.  (1964),  the 

transmissivity  ranges  from  65,000  to  650,000  gallons  per  day  per  foot  (gpd/ft). 

These  values  are  within  the  range  of  transmissivities  reported  by  Mundorff  et  al. 
(1964)  from  pumping  tests  in  wells  in  other  areas  of  the  Snake  River  Plain  aquifer. 
Their  values  ranged  from  a  few  thousand  to  tens  of  millions  of  gallons  per  day  per 
foot. 
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Ground  water  quality  in  the  regional  aquifer  is  high  enough  for  most  purposes. 
Table  4  lists  chemical  analyses  from  the  base  wells  that  were  sampled  in  1980.  The 
U5EPA  primary  and  secondary  drinking  water  standards  are  also  listed  for 
comparison.  With  the  exception  of  MH-3,  concentrations  of  all  the  constituents  meet 
both  sets  of  standards. 

However,  ground  water  quality  has  deteriorated  since  the  initial  base  wells 
were  installed  in  1948.  CH2M  Hill  (1982)  noted  that  concentrations  of  nitrate, 
chloride,  and  sulfate  in  the  former  MH-1  steadily  increased  between  1960  and  1974, 
when  the  well  was  removed  from  service.  Base  wells  MH-2,  MH-3,  MH-4,  and  MH-5 
have  also  yielded  increasing  concentrations  of  nitrate,  sulfate,  and  chloride  since 
about  1960.  The  concentrations  of  those  constituents  in  MH-6  have  risen  only 
slightly  since  1964.  Plate  3  shows  the  increase  of  specific  conductance,  which  is  a 
collective  measurement  of  the  dissolved  ion  concentration,  in  base  well  water  since 
1948. 


Chemical  analyses  for  base  well  water  reported  by  Parliman  (1982)  show  that 
all  the  principal  cations  and  anions  in  the  analyses  except  iron,  manganese, 
phosphorus,  and  silica  have  increased  in  concentration  since  1960.  There  are  two 
primary  sources  for  the  ions:  deep  percolation  of  contaminants  from  the  ground 
surface  and  mixing  of  ground  water  from  the  Glenns  Ferry  Formation  with  ground 
water  in  the  Bruneau  Formation. 

The  Glenns  Ferry  Formation  yields  lower  quality  ground  water  than  the  Bruneau 
Formation  because  it  consists  of  lacustrine,  fluvial,  and  floodplain  sediments  (Ralston 
and  Chapman,  1968).  Soluble  ionic  compounds  were  concentrated  in  the  sediments 
during  deposition  by  evaporation  and  subsequently  leached  by  ground  water.  In 
contrast,  the  Bruneau  Formation  consists  primarily  of  resistant  basalt,  which 
contributes  relatively  few  ions  to  solution.  Table  5  compares  the  quality  of  water 
from  two  wells  completed  in  the  Glenns  Ferry  Formation  with  the  pre-1958  ground 
water  quality  determined  by  the  average  of  seven  analyses  of  water  from  MH-3. 
The  MH-3  analyses  represent  the  ground  water  quality  in  the  Bruneau  Formation 
before  it  began  deteriorating  in  about  1960  and  are  similar  to  pre-1958  analyses 
from  other  base  wells.  Ground  water  from  the  Glenns  Ferry  Formation  contains 
significantly  higher  concentrations  of  chloride,  sulfate,  calcium,  sodium,  zinc,  and 
other  major  ions  than  the  MH-3  analyses.  However,  concentrations  of  nitrate,  iron, 
manganese,  and  phosphorus  are  similar  in  the  two  sets  of  analyses. 
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TABLE  4 


CtCMICAL 

.  ANALYSES  OF  BASE 

WELLS  MH-1.  MH-3. 

MH-5  AND  HH-6 

IN  1980 

Parameter 

USEPA  Primary  (P) 
and  Secondary  (S) 
Drinking  Water 
Standards 

MH-1* 

MH-3 

MH-5 

Arsenic 

0. 05 (P) 

0.001 

0.001 

0.001 

Alkalinity  (as  CaCOj) 

130 

120 

76 

Bicarbonate  (as  HCOj) 

150 

130 

93 

Calcium 

60 

130 

59 

Carbonate  (as  COj) 

5 

7 

I'D 

Chloride 

250(S) 

49 

110 

55 

F  luoride 

1.4  to  2.4(P) 

1.1 

0.1 

0.1 

Hardness 

230 

510 

210 

Iron 

0. 3 (S) 

0.01 

NA 

<  0.01 

Magnesium 

19 

46 

16 

Manganese 

0. 05  (S) 

0.001 

NA 

<  0.001 

Nitrate  +  Nitrite  (as  N) 

10(P) 

10 

26 

9.3 

pH 

6.5  to  8.5  (S) 

8.4 

8.2 

8.6 

Phosphorus 

0.04 

0.04 

0.02 

Potassium 

9 

6.8 

6.5 

Selenium 

O.Ol(P) 

NA 

NA 

Silica 

38 

40 

38 

Sodium 

24 

41 

24 

Specific  Conductance 
(p.  mhos/cm) 

591 

1,200 

579 

Sulfate 

250  (S) 

83 

240 

90 

Temperature  (°C) 

18.5 

17.5 

15 

Total  Dissolved  Solids 

500 (S) 

368 

584 

421 

Zinc 

5  (S ) 

0.01 

NA 

0.39 

•New  MH-1  installed  in  1974. 

All  concentrations  in  milligrams  per  liter  unless  otherwise  specified. 
Wells  were  sampled  on  18  or  19  November  80. 

NA  =  Not  analyzed;  M)  =  None  detected. 

Source:  Parliman  (1982). 


SPECIFIC  CONDUCTIVITY 
OF 

BASE  WELL  WATER 
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PLATE  3 


TABLE  5 


COMPARISON  OF  C1CMICAL  ANALYSES  OF  GROUM)  WATER  FROM  THE  GLENNS  FERRY  FORMATION 


AM)  Tt€  BRlIfCAU  FORMATION 


Glenns  Ferry  Formation3 

Bruneau  Formation 

Parameter 

Well  No. 

04S  Q2E  25DAD1 

Well  No. 

04S  03E  35BCA1 

Base  Well  MH-3 
Average  of  Pre-1958 
Analyses 

Arsenic 

0.007 

0.018 

NA 

Alkalinity  (as  CaCOj) 

320 

170 

60 

Bicarbonate  (as  HCOj) 

390 

210 

73 

Calcium 

68 

64 

12 

Carbonate  (as  CO3) 

NO 

ND 

NA 

Chloride 

28 

22 

3.1 

F luoride 

0.9 

0.3 

0.2 

Hardness 

310 

220 

46 

Iron 

<  0.01 

NA 

0.03" 

Magnesium 

35 

14 

3.9 

Manganese 

<  0.001 

NA 

NA 

Nitrate  +  Nitrite  (as  N) 

1.1 

0.92 

1.5b 

pH 

7.2 

7.5 

7.8 

Phosphorus 

0.03 

0.03 

NA 

Potassium 

12 

9.7 

3.0 

Selenium 

NA 

0.001 

NA 

Silica 

67 

45 

41 

Sodium 

34 

35 

10 

Specific  Conductance 
(pmhos/cm) 

788 

601 

142 

Sulfate 

61 

85 

6.5 

Temperature  (°C) 

18 

18 

17.2 

Total  Dissolved  Solids 

499 

378 

116 

Zinc 

0.49 

NA 

NA 

Date  of  Sampling 

24  Sep  80 

19  Aug  80 

15  Jan  48  - 
24  Apr  56 
(7  Analyses) 

aThe  two  wells  in  the  Glenns  Ferry  Formation  listed  are  located  approximately 
22  to  25  miles  west-southwest  of  the  base. 

^Expressed  as  total  nitrate  (as  N) 

All  concentrations  in  milligrams  per  liter  unless  otherwise  specif;ed. 

NA  =  Not  analyzed;  M3  r  None  detected 
Source:  Parliman  (1982) 
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Table  6  was  prepared  to  show  the  amount  of  dissolved  material  represented  by 
the  increase  in  concentrations  of  some  of  the  parameters  in  the  base  well  analyses 
between  about  1960  and  1980.  The  1980  concentration  of  each  parameter  was 
estimated  by  averaging  the  concentrations  in  Table  4,  and  the  MH-3  analyses  in 
Table  5  were  the  source  of  the  1958  concentrations.  Other  assumptions  are  given  in 
Table  6.  The  estimates  show  that  several  hundred  tons  of  each  constituent  have 
been  added  to  ground  water  in  the  Bruneau  Formation  to  account  for  the  increases 
between  1958  and  1980.  Chloride  concentration  in  the  Glenns  Ferry  Formation  is 
not  high  enough  to  account  for  the  entire  increase,  although  there  could  be  locally 
higher  concentrations  than  shown  by  the  two  analyses  in  Table  5.  In  the  base 
vicinity,  road  and  runway  salting  are  likely  sources  of  chloride.  The  orincipal 
feedlots  (Simplot),  which  are  also  potential  sources  of  chloride,  are  downgradient 
from  the  base  at  the  base  of  the  Snake  River  bluffs.  Increases  in  sulfate,  calcium, 
and  sodium  may  be  due  to  mixing  with  water  from  the  Glenns  Ferry  Formation, 
although  deep  percolation  of  excess  irrigation  water  is  suggested  from  analyses  of 
MH-3,  which  is  much  higher  in  many  constituents  than  waters  from  the  Glenns  Ferry 
Formation.  In  general,  pre-1958  concentrations  of  nitrate  in  the  Bruneau  Formation 
and  current  concentrations  of  nitrate  in  the  Glenns  Ferry  Formation  are  similar, 
suggesting  deep  percolation  of  fertilizers  and  excess  irrigation  water  to  the  Bruneau 
Formation. 

Although  no  current  ground  water  levels  from  the  Glenns  Ferry  Formation  are 
available,  it  is  possible  that  the  water  level  in  the  Bruneau  Formation  could  decline 
below  the  water  level  in  the  Glenns  Ferry  Formation  and  consequently  induce  an 
upward  gradient  between  the  formations.  Upward  flow  from  the  Glenns  Ferry 
Formation  into  the  Bruneau  Formation  could  follow  fractures  or  other  permeable 
zones  in  the  basalt.  Another  alternative  is  that  upward  flow  only  occurs  as  a  result 
of  drawdown  when  particular  base  wells  such  as  MH-2,  MH-3,  or  MH-5  are  in 
operation.  The  constantly  declining  water  levels  would  induce  an  increasing  amount 
of  upward  flow  from  the  Glenns  Ferry  Formation. 

D.  SITE-SPECIFIC  GEOLOGY  AND  HYDROLOGY 

This  section  presents  the  results  of  surface  and  subsurface  investigations 
conducted  during  Phase  II,  Stage  1  at  Sites  1,  2,  8,  11,  and  12  at  Mountain  Home 
AFB.  The  field  program  is  described  in  Section  III,  and  the  results  of  the  chemical 
analyses  are  presented  in  Section  IV.  Monitor  well  and  boring  logs  are  presented  in 
Appendix  A. 
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Site  1  -  Lagoon  Landfill 


Site  1,  known  as  the  lagoon  landfill,  served  as  the  main  base  landfill  between 
1952  and  1956,  but  has  since  been  covered  by  the  east  and  west  wastewater  lagoons 
(see  Plate  2).  One  monitor  well  (MW-l)  was  installed  at  the  midpoint  of  the  dike 
between  the  two  lagoons,  which  is  the  approximate  center  of  the  original  landfill,  as 
shown  in  Plate  4. 

The  subsurface  profile  at  Site  1  consists  of  24  feet  of  brown  silty  fine  to 
coarse  sand  underlain  by  black  vesicular  basalt  with  fine-grained  crystals  of  olivine 
and  plagioclase,  which  was  present  to  the  completion  depth  of  402  feet.  The  basalt 
weathers  to  dark  reddish  brown  and  contains  occasional  layers  of  cinders  or  broken 
interflow  zones.  The  depth  to  ground  water  was  about  333  feet  below  ground. 

2.  Site  2  -  "B"  Street  Landfill 

Site  2  is  the  "B"  Street  landfill  and  served  as  the  main  base  sanitary  landfill 
between  1956  and  1969.  One  monitor  well  (MW-2)  was  installed  near  the  southwest 
side  of  Site  2  (Plate  5),  where,  based  on  the  regional  gradient,  it  would  be 
approximately  downgradient  from  the  former  landfill.  Water  level  measurements 
taken  in  April  of  1984  indicate  that  local  pumpage  may  have  locally  reversed  the 
gradient.  A  survey  of  well  elevations  and  depth  to  water  will  be  required  to 
accurately  determine  the  direction  of  ground  water  flow. 

The  subsurface  profile  beneath  Site  2  consists  of  18  feet  of  brown  sandy  silt 
with  basalt  fragments  and  caliche  underlain  by  black  vesicular  basalt  with  fine¬ 
grained  crystals  of  olivine  and  plagioclase,  which  extended  to  the  completion  depth 
of  410  feet.  The  basalt  weathers  dark  reddish  brown  and  contains  occasional  layers 
of  cinders  or  broken  interflow  zones.  The  depth  to  ground  water  was  about 
354  feet  below  ground. 

3.  Site  8  -  Existing  Fire  Department  Training  Area 

Site  8  is  the  current  fire  department  training  area.  Three  borings  were  drilled 
at  the  site.  Borings  DM-4  and  DM-5  were  drilled  outside  the  bermed  area,  and 
Boring  DM-6  was  drilled  inside  the  bermed  area  (Plate  6). 

The  ground  surface  at  Site  8  consists  of  brown  fine  to  coarse  sand  and  gravel, 

which  extends  to  a  dppth  of  about  6  inches.  Gray  silt  with  some  fine  sand  and 
occasional  caliche  and  gravel  extended  from  the  surficial  unit  to  about  4  feet  below 
ground.  Brown  silty,  slightly  to  moderately  calichefied,  fine  sand  with  occasional 
coarse  sand  or  gravel  was  found  between  about  4  and  7  feet  below  ground.  All 

three  borings  were  terminated  at  10.5  feet  in  brown  fine  to  medium  sand. 
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The  moisture  content  of  the  analyzed  soil  samples  ranged  from  2.2  percent  to 
15  percent.  The  concentrations  of  organic  vapors  measured  by  the  HNU  (photo¬ 
ionization  detector)  ranged  from  less  than  1  to  195  ppm  in  all  the  borings. 
Hydrocarbon  and  septic-like  odors  were  detected  to  a  depth  of  about  8  feet  below 
ground  in  all  the  borings.  Odors  were  very  strong  inside  the  bermed  area  at  Boring 
DM-6  but  less  noticeable  at  DM-4  and  DM-5. 

4.  Site  11  -  Fuel  Hydrant  System  Leak/Spill  Area 


Several  thousands  of  gallons  of  jet  fuel  were  spilled  in  the  1950s  at  Site  11. 
Three  borings  (DM-1,  DM-2,  and  DM-3)  were  drilled  at  the  site  along  a  line 

extending  southwest  from  the  flight  line,  midway  between  fuel  hydrants  3  and  4 
(Plate  7).  Boring  DM-1  is  about  100  feet  from  the  edge  of  the  taxiway,  and  Borings 
DM-2  and  DM-3  are  at  50-foot  intervals  from  DM-1. 

The  ground  surface  at  Site  11  consists  of  sparse  grass  and  brown  fine  sandy 
silt.  The  silt  extended  to  the  termination  depth  of  10.5  feet  in  DM-2  and  to 
9.6  feet  in  DM-3  except  for  a  1.5-foot  sand  layer  at  7  feet  below  ground  in  DM-3. 
Basalt  was  encountered  at  2.6  feet  in  DM-1,  although  it  is  unknown  whether  it  was 
a  large  boulder  or  bedrock. 

HNU  readings  from  the  borehole  ranged  from  less  than  1  to  about  20  ppm, 
although  no  odors  were  detected.  The  moisture  content  of  the  soil  samples  ranged 
from  2.2  to  15  percent. 

5.  Site  12  -  Entomoloev  Shoo  Yard 


Site  12  is  the  driveway  area  adjacent  to  the  northwest  side  of  the  entomology 
shop  (Building  2206).  Borings  DM-7,  DM-8,  and  DM-9  were  drilled  at  10-foot 
intervals  in  a  line  perpendicular  to  the  building  (Plate  8). 

The  soil  at  Site  12  consisted  of  brown,  fine  sandy  silt  with  trace  clay  and 
gravel  to  a  depth  of  2.5  to  5  feet  below  ground,  underlain  by  brown,  silty  fine  sand 
to  the  completion  depth  of  all  the  borings  (6.5  feet).  A  single  HNU  reading  of 
80  ppm  was  noted  at  a  depth  of  about  1  foot  in  DM-9.  All  the  other  readings  were 
5  or  less,  and  no  unusual  odors  were  detected.  Moisture  contents  ranged  from  4.6 
to  14  percent. 
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E.  HISTORIC  GROUND  WATER  PROBLEMS 


Ground  water  in  the  vicinity  of  Mountain  Home  AFB  provides  water  for 
domestic  use  and  irrigation.  However,  steadily  declining  water  levels  may  decrease 
the  availability  of  ground  water  in  the  future. 

As  discussed  previously,  ground  water  is  currently  mined  at  a  rate  of  about 
600  ac-ft/yr,  and  the  overdraft  would  increase  to  28,108  ac-ft/yr  when  all  the 
outstanding  ground  water  permits  for  irrigation  are  developed.  If  all  the  ground 
water  applications  currently  pending  are  developed,  the  overdraft  would  be  about 
48,000  ac-ft/yr  (Norton  et  al.,  1982). 

The  overdrafts  have  caused  constantly  declining  ground  water  levels  in  the 
vicinity  of  the  base.  Water  level  records  are  available  from  one  well  immediately 
northwest  of  the  base  (4S-5E-19CBA1)  and  two  wells  located  about  a  mile  east  of 
the  base  (4S-5E-25BBC1  and  4S-5E-24AAB1)  (Young,  1977;  Norton  et  al.,  1982). 
Water  levels  in  all  three  wells  have  declined  between  2  and  4  feet  per  year  since 
1967.  Since  1976,  ground  water  levels  have  declined  as  much  as  45  feet  in  an  area 
immediately  east  of  the  base  (Norton  et  al.,  1982). 

Both  state  and  federal  agencies  have  responded  to  the  declining  water  levels  in 
the  Snake  River  Basin.  On  May  7,  1981,  the  Idaho  Department  of  Water  Resources 
designated  a  128-square-mile  area  about  6  miles  north  of  the  base  as  the  Cinder 
Cone  Butte  critical  ground  water  area  (CGWA).  Ground  water  levels  in  that  area 
declined  as  much  as  35  feet  between  1976  and  1981  (Norton  et  al.,  1982). 

F.  LOCATIONS  OF  WELLS  ON  AND  OFF  BASE 

Drilling  logs  and  well  construction  information  were  collected  for  the  base 
production  wells  and  for  private  wells  located  within  2  miles  of  the  base.  Plate  2 
shows  the  locations  of  the  base  wells  and  private  wells,  and  they  are  summarized  in 
Tables  2  and  3,  respectively.  The  sources  of  the  well  information  included  logs  filed 
with  the  Idaho  Department  of  Water  Resources,  Young  (1977),  Norton  et  al.  (1982), 
and  Parliman  (1982). 

The  private  well  inventory  consisted  of  35  wells  located  within  a  radius  of 
2  miles  of  the  base.  The  wells  ranged  in  depth  from  about  400  to  735  feet  and  are 
used  for  either  domestic  or  irrigation  water  supplies.  Generally  a  6-to  20-inch 
diameter  borehole  was  drilled  and  up  to  about  25  feet  of  surface  casing  was 
installed.  Most  of  the  wells  were  completed  as  open  holes  below  the  surface  casing, 
and  only  the  largest  production  wells  were  cased  or  screened  to  the  bottom  of  the 
borehole.  The  water  level  at  installation  ranged  from  300  to  400  feet  below  ground. 
Pumping  test  results  were  available  for  only  four  wells,  which  yielded  specific 
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capacities  of  24  to  and  412  gpm/ft.  The  wells  were  completed  primarily  in  black  or 
red  basalt,  presumably  from  the  Bruneau  Formation. 

There  are  currently  seven  base  wells  in  operation,  and  MH-8  was  under 
construction.  The  wells  range  in  depth  between  400  and  610  feet  and  were  installed 
periodically  since  1943.  The  borehole  for  the  wells  ranged  from  8  to  24  inches,  and 
the  entire  length  of  the  borehole  was  cased.  A  portion  of  the  casing  was 
perforated  either  at  the  factory  or  in  the  field  with  a  torch.  Water  levels  at 
installation  ranged  from  about  309  to  331  feet  below  ground.  Current  water  levels 
are  listed  in  Table  7  and  range  from  320  to  368  feet  below  ground. 


TABLE  7 


WATER  QUALITY  PARAMETERS  MEASURED  IN  THE  FIELD 


Specific  Casing  Depth 


Well 

Sampling 

Date 

pH 

Conductivity 
(umhos/cm ) 

Temperature 

(°C) 

Volumes 

Pumped 

to  Water 
(feet ) 

MW- 1 

11 

Apr 

84 

7.95 

1300 

14 

6 

332.9 

MW-2 

1 1 

Apr 

84 

8.48 

210 

18 

5.5 

353.6 

MH-1 

10 

Apr 

84 

7-91 

600 

18 

6 

336 

MH-3 

10 

Apr 

84 

7.80 

1700 

16 

18 

354 

MH-4 

10 

Apr 

84 

8.19 

350 

16 

6 

335 

MH-5 

10 

Apr 

84 

8. 19 

770 

16 

3 

not 

accessible 

MH-6 

10 

Apr 

84 

8.46 

300 

19 

3 

368 

MH-7 

10 

Apr 

84 

8.22 

330 

17 

6 

320 

East 

Lagoon 

11 

Apr 

84 

7.87 

680 

10 

West 


1 1  Apr  84  9-^6 


500 


10 


m.  FIELD  PROGRAM 


A.  DEVELOPMENT 

The  field  program  was  developed  based  on  previous  phases  of  the  IRP.  During 
Phase  I,  the  sites  at  which  hazardous  materials  were  handled  were  identified,  and 
the  sites  with  the  highest  potential  environmental  impact  were  selected.  A  field 
program  to  confirm  the  site  selections  was  then  developed  in  Phase  I  and  evaluated 
during  the  Phase  II  Presurvey. 

The  Phase  II,  Stage  1  program  consisted  of  the  following  activities: 

1.  Installation  and  sampling  of  a  monitor  well  at  Site  1,  the  lagoon  landfill, 
and  one  at  Site  2,  the  "B"  Street  landfill. 

2.  Sampling  of  base  supply  wells  MH-1,  MH-3,  MH-4,  MH-5,  MH-6,  and  MH-7. 

3.  Drilling,  geologically  logging,  and  sampling  three  borings  at  Site  8,  three 
borings  at  Site  11,  and  three  borings  at  Site  12  to  depths  of  between  2.7 
and  10.5  feet. 

4.  Sampling  the  east  and  west  wastewater  lagoons. 

B.  IMPLEMENTATION 

1.  Monitor  Well  Installation 

The  monitor  wells  were  drilled  by  Elsing  Drilling,  Inc.  from  Twin  Falls,  Idaho 
using  air-rotary  techniques.  Initially,  a  12-inch  boring  was  drilled  to  49  feet,  and 
50  feet  of  8-5/8-inch  steel  surface  casing  was  cemented  into  the  borehole.  An 
8-inch  borehole  was  then  drilled  to  the  completion  depth.  Cutting  samples  were 
collected  at  5-foot  intervals  and  logged  in  the  field  by  an  experienced  Dames  <5c 
Moore  geohydrologist.  Air  exhausted  from  the  borehole  was  monitored  for  organic 
and  explosive  vapors  using  an  HNU  photoionization  detector  and  an  explosimeter.  At 
Site  1,  cuttings  from  MW-1  were  collected  in  55-gallon  drums  or  loaded  onto  the 
back  of  a  truck  and  placed  in  a  plastic-lined  trench  near  MW-2  at  Site  2.  Cuttings 
from  MW-2  were  discharged  directly  into  a  plastic-lined  pit,  and  both  piles  of 
cuttings  were  covered  with  a  plastic  sheet  following  completion  of  the  drilling.  The 
cuttings  did  not  appear  to  contain  hazardous  constituents  based  on  visual  inspection 
and  low-level  readings  on  the  photoionization  detector. 
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The  well  casing  consisted  of  4-inch  diameter  Schedule  80  PVC  pipe  and  well 
screen  with  0.040-inch  machine-cut  slots.  Construction  details  are  listed  in  Table  8. 
The  casing  and  screen  sections  were  connected  with  threaded  joints  to  avoid  using 
PVC  solvent.  Pea  gravel  was  placed  with  a  tremie  pipe  within  the  annulus  of  the 
borehole  up  to  about  10  feet  above  the  top  of  the  screen.  About  9  feet  of  sand 
with  grain  sizes  falling  between  sieve  sizes  #8  and  #120  and  about  2  feet  of 
bentonite  pellets  were  placed  on  top  of  the  pea  gravel  to  prevent  grout  from 
invading  the  gravel  pack.  The  remaining  annular  space  was  filled  with  a  cement 
grout  (MW-2)  or  two  intervals  of  grout  separated  by  an  interval  of  pea  gravel 
(VIW-1).  The  monitor  well  installations  were  completed  with  a  concrete  pad,  PVC 
slip-cap  on  the  well  casings,  and  a  steel  lockable  cap  on  the  surface  casing.  MW-l 
was  completed  at  ground  surface  to  allow  for  vehicular  traffic  on  the  dike. 

The  wells  were  developed  by  air-lift  pumping  until  the  discharge  was  clear  of 
sand.  VIW-1  yielded  about  60  gallons  per  minute  (gpm),  and  MW-2  yielded  about 
15  gpm.  These  yields  were  measured  by  directing  the  discharge  to  a  location  where 
the  flow  was  measured  with  a  bucket  and  timer.  The  discharge  from  both  wells 
cleared  up  after  less  than  an  hour  of  pumping. 

2.  Monitor  Well  Sampling 

Prior  to  sampling,  at  least  three  casing  volumes  of  water  were  bailed  from 
each  monitor  well  using  a  PVC  bailer.  The  PVC  bailer  was  double  rinsed  with 
distilled  water  prior  to  bailing  each  well.  The  sample  jars  were  filled  using  a 
Teflon  bailer  after  the  specific  conductance  and  pH  of  bailed  water  had  stabilized. 
The  Teflon  bailer  was  double  rinsed  with  distilled  water  and  was  then  single  rinsed 
with  well  water  prior  to  bailing  the  samples.  The  samples  were  placed  in  an 
insulated  cooler  with  ice  and  delivered  to  the  analytical  laboratory,  UBTL  Inc.  in 
Salt  Lake  City,  within  24  hours  of  sampling.  Table  9  lists  the  parameters  and 
preservatives. 

Measurements  of  the  depth  to  water,  pH,  specific  conductance,  and  temperature 
were  taken  in  the  field  and  are  listed  in  Table  7.  The  depth  to  water  was 
measured  with  an  electric  tape.  Measurements  of  pH  and  temperature  were  made 
with  a  Hach  Model  19000  temperature-compensated  digital  pH  meter  equipped  with  a 
combination  electrode.  The  meter  was  calibrated  using  pH  7  and  10  buffers. 
Specific  conductance  measurements  were  made  with  a  Markson  Science  Model  10-B 
temperature-compensated  conductivity  meter  and  are  reported  at  25°C.  The  portion 
of  the  sample  to  be  analyzed  for  metals  was  filtered  through  a  0.45-micron 
membrane  in  the  field  with  a  barrel-shaped  Dressure  filter. 
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TABLE  8 


MW-2 

Depth  of  borehole  (feet  below  ground) 

402 

410 

Screened  interval 

321  to  381* 

344  to  404 

Gravel  pack 

310  to  401 

31 6  to  410 

Fine  sand  seal 

301  to  310 

304  to  316 

Bentonite  seal 

299  to  301 

302  to  304 

Cement  grout 

252  to  299 

0  to  173 

0  to  302 

Gravel  and  sand  fill 

173  to  252 

None 

North  state  plane  coordinate  (estimated) 

503,700 

509,800 

East  state  plane  coordinate  (estimated) 

462,400 

442,300 

Ground  surface  elevation  (estimated) 

2990 

3010 

Depth  to  water  (11  Apr  84) 

332.9 

353.6 

*Non-slotted  PVC  pipe  was  installed  from  38 1  to  401  feet  in  order  to 
locate  the  screened  interval  across  the  water  table. 
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TABLE  9 


PARAtCTERS  AtC  PRCSCRVAT  IVES  FOR  WATER  AW  SOIL  ANALYSES 


Parameter 


Preservative 


Maximum  Sample 
Holding  Volume 
Container3 _ T  ime _ (ml ) 


Analytical  Method^ 


Ground  Water  Samples 


Oil  and  grease 

Cool 

H2S04  or  HC1  to  pH<2 

G 

24  hours 

1,000 

EPA 

413.2 

Metals 

filter  on-site 

HNOj  to  phK2 

P,G 

6  months 

250 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

206.2 
213.  1 
218.2 
220. 1 
239.2 

245.1 

249.2 

270.2 

272.1 

289.1 

(arsenic ) 
(cadmium) 
(chromium) 
(copper ) 
(lead) 
(mercury ) 
(nickel ) 
(seleni jm) 
(silver) 
(zinc) 

Phenol 

Cool,  4°C 

H2SO4  to  pH<2 

G 

28  days 

1,000 

EPA 

420.2 

Pesticides 

Cool,  4°C 

G,  Teflon 
cap 

7  days 

1,000 

EPA 

608 

Total  organic  carbon 

Cool,  4°C 

H2SO4  or  HC1  to  pH<2 

G 

28  days 

25 

EPA 

415.  1 

Total  organic  halogens 

Cool,  4°C 

G,  Teflon 
cap 

24  hours 

40 

EPA 

9020 

Soil  Samples 


Oil  and  grease 

freeze 

G 

none 

500g 

EPA 

413.2 

Total  organic  carbon 

freeze 

G 

none 

500g 

EPA 

415.1 

Total  organic  halogens 

f  reeze 

G 

none 

500 g 

EPA 

9020 

Phenol 

freeze 

G 

none 

500g 

EPA 

420.2 

Pesticides 

freeze 

G 

none 

500g 

EPA 

608 

Metals 

freeze 

G 

none 

500g 

EPA 

206.2 

(arsenic ; 

EPA 

213.1 

(cadmium) 

EPA 

218.2 

(chromium) 

EPA 

220.  1 

(copper ) 

EPA 

239.2 

( lead) 

EPA 

245.1 

(mercurv ) 

EPA 

249.2 

(ni ckel ) 

EPA 

270.2 

(seleni jm) 

EPA 

272.1 

(silver ) 

EPA 

289.1 

(zinc) 

aG  -  Glass,  P  =  Plastic 


bf  rom  Methods  for  Chemical  Analysis  of  Water  and  Wastes  (USEPA,  1978);  Methods  for  Organic  Chemical 
Analysis  of  Municipal  and  Industrial  Wastewater  (USEPA,  1982);  and  Test  Methods  for  Evaluating 
Solid  Waste  (USEPA,  1982). 
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Base  wells  MH-1,  MH-3,  M H— 4,  MH-5,  MH-6,  and  MH-7  were  sampled  during 
Phase  II,  Stage  1.  Prior  to  sampling,  the  depth  to  water  was  measured,  where 

possible,  with  the  built-in  air  line  and  direct  reading  gauge.  The  pump  was  then 
started  and  samples  were  collected  after  at  least  three  casing  volumes  had  been 
discharged  from  the  well.  The  sample  bottles  were  filled  from  a  spigot  on  the 

discharge  line.  Measurements  of  pH,  specific  conductance,  and  temperature  are 

listed  in  Table  7.  The  sample  bottles  were  placed  in  an  insulated  cooler  with  ice 
and  delivered  by  air  freight  to  UBTL  within  24  hours  of  sampling.  MH-7  was 
sampled  in  place  of  MH-2,  which  was  inoperative. 

4.  Wastewater  Lagoon  Sampling 

Grab  samples  from  the  east  and  west  wastewater  lagoons  were  collected  in  a 
large  plastic  container  and  then  poured  into  the  individual  sample  bottles.  The 
sample  bottles  were  placed  in  an  insulated  cooler  with  ice  and  delivered  by  air 

freight  to  UBTL  within  24  hours  of  sampling.  Measurements  of  pH,  specific 
conductance,  and  temperature  were  made  in  the  field  as  described  above  and  are 
listed  in  Table  7. 


5.  Collection  of  Soil  Samples 

Soil  borings  were  drilled  by  Erickson-Ford  Company  of  Boise,  Idaho,  using 

hollow-stem  auger  techniques.  The  borings  were  drilled  to  the  sampling  depth  using 

the  augers,  and  the  sample  was  collected  using  the  Dames  &  Moore  Type  "U"  split- 
barrel  sampler.  The  sampler  was  driven  18  inches  or  to  refusal  with  a  140-pound 
hammer,  and  the  soil  sample  was  retained  in  2.5-inch  diameter  by  1-inch  brass  rings. 
A  portion  of  the  soil  retained  in  each  of  the  brass  rings  was  scraped  into  the 

sample  jar.  The  brass  rings  were  cleaned  with  detergent,  water,  and  acetone 

between  samples,  and  the  sampler  parts  and  hollow-stem  augers  were  cleaned  with 
soap  and  hot  water  between  borings.  The  soil  samples  were  placed  in  an  insulated 
cooler  with  ice  and  delivered  to  UBTL  within  72  hours  after  sampling.  The 
boreholes  were  backfilled  with  powdered  bentonite  to  within  a  foot  of  the  ground 
surface.  The  remainder  of  the  boreholes  was  filled  with  concrete  along  with  a  small 
round  steel  marker  attached  to  a  3-foot  piece  of  rebar.  Organic  or  explosive  vapors 
emanating  from  the  boreholes  were  measured  at  each  sampling  interval  with  an  HNU 
photoionization  detector  and  an  explosimeter.  The  measurements  are  listed  on  the 
boring  logs  in  Appendix  A.  The  soil  samples  that  yielded  the  highest  readings  were 
subsequently  submitted  for  analysis  in  quantities  prescribed  by  the  scope  of  work. 


IV.  DISCUSSION  OF  RESULTS  AND  SIGNIFICANCE  OF  FINDINGS 


A.  DISCUSSION  OF  RESULTS 

This  section  presents  a  discussion  of  the  chemical  analyses  of  ground  water  and 
soil  samples  collected  during  field  investigations  at  the  sites  shown  in  Plate  2.  The 
second  part  of  this  section  discusses  the  significance  of  the  results. 

The  standards  with  which  the  results  of  the  chemical  analyses  are  compared 
are  the  primary  drinking  water  standards. 

1.  Site  1  -  Lagoon  Landfill 

The  field  investigation  at  Site  1  consisted  of  installing  and  sampling  a  monitor 
well  and  sampling  the  east  and  west  lagoons.  The  field  investigation  is  described  in 
Section  3.0,  and  the  complete  analyses  are  presented  in  Appendices  B  and  D. 

The  parameters  detected  in  the  monitor  well  (MW-1)  sample  included  lead, 
cadmium,  TOX,  and  TOC.  The  lead  concentration  met,  but  the  cadmium 
concentrations  exceeded  the  primary  drinking  water  standards.  Although  there  are 
no  standards  for  TOX  and  TOC,  the  concentrations  of  those  parameters  were  low 
(see  Table  10).  Despite  the  low  concentration  of  TOX,  it  is  higher  than  background 
suggested  by  the  levels  in  the  base  wells,  and  it  indicates  that  some  halogenated 
wastes  may  be  present  in  the  ground  water.  Because  none  of  the  pesticides  were 
detected  in  MW-l,  the  organic  halogens  may  include  chlorinated  solvents,  which  have 
been  used  at  the  base. 

Heptachlor,  delta-BHC,  and  silver  were  detected  in  the  east  lagoon  sample,  and 
TOX,  TOC,  and  oil  and  grease  were  detected  in  both  the  lagoon  samples.  Standards 
exist  only  for  silver,  and  the  concentration  found  in  the  east  lagoon  is  below  that 
standard.  The  TOX  concentrations  in  the  lagoons  were  elevated  well  above  the 
background  levels  suggested  by  the  base  wells. 

2.  Site  2  -  "B"  Street  Landfill  I 

The  field  investigation  at  Site  2  consisted  of  installing  and  sampling  the  ; 

monitor  well  (V1W-2).  The  field  investigation  is  described  in  Section  3.0,  and  the  ; 

complete  analyses  are  presented  in  Appendices  B  and  D. 

The  only  detectable  parameter  in  the  MW-2  sample  was  TOX,  which  is  present  ! 

at  a  level  that  is  equivalent  to  the  background  levels  found  in  base  water  wells  (see  ' 

Table  10). 


SUMMARY  OF  CONSTITUENTS  ABOVE  DETECTION  LIMITS  IN  GROUND  WATER  AND  LAGOON  WATER  ANALYSES 
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Results  of  Base  Well  Sampling 


Ground  water  samples  were  collected  and  analyzed  from  six  base  wells:  MH-1, 
MH-3,  MH-4,  MH-5,  MH-6,  and  MH-7.  The  base  wells  are  located  throughout  the 
base,  as  shown  in  Plate  2.  Sampling  methods  are  given  in  Section  III,  and  the 
complete  analyses  are  listed  in  Appendix  D. 


Base  well  samples  were  analyzed  for  TOX,  TOC,  and  oil  and  grease.  TOX  was 
detected  in  all  six  base  well  samples,  TOC  in  three  samples,  and  oil  and  grease  in 
one  base  well  sample  (see  Table  10).  No  water  quality  criteria  have  been  estab¬ 
lished  for  these  parameters,  although  all  were  present  at  low  concentrations.  The 
TOX  concentrations  ranged  from  0.059  to  0.12  mg/L,  with  well  MH-3  being  the 
highest  of  the  six  wells.  In  the  other  five  wells,  TOX  ranged  from  0.059  to 
0.086  mg/L. 


4.  Reliability  of  the  Ground  Water  and  Surface  Water  Analyses 

The  ground  water  quality  analyses  are  considered  to  be  reliable  by  virtue  of 
the  well  construction  and  sampling  measures  taken  in  the  field  to  insure  that  the 
samples  were  representative;  by  virtue  of  quality  control  procedures  in  the 
laboratory;  and  because  of  the  monitor  well  locations. 

The  monitor  wells  were  screened  above  and  below  the  water  table  where  low 
density  organic  contaminants  would  be  concentrated.  After  the  monitor  wells  were 
installed,  they  were  thoroughly  developed  by  air-lift  pumping  to  remove  all  effects 
of  drilling  and  installation  and  to  improve  the  flow  of  ground  water  into  the  wells. 
Pumping  was  continued  until  the  specific  conductance  of  the  well  water  stabilized 
and  the  discharge  was  clear  of  sediment.  At  least  three  casing  volumes  of  water 
were  removed  from  the  monitor  wells  and  the  base  wells  prior  to  sampling  to  insure 
that  the  samples  were  representative  of  ground  water  in  the  formation.  The  monitor 
well  samples  were  collected  with  a  Teflon  bailer  to  minimize  agitation  and 
consequent  aeration  of  the  sample,  which  could  volatilize  organic  chemicals.  The 
Teflon  bailer  does  not  absorb  any  chemicals  from  the  sample  and,  therefore,  prevents 
any  adverse  affects  of  sample  chemistry  and  cross-contamination  of  subsequent 
samples. 


The  monitor  wells  were  installed’  at  locations  where  they  would  most  likely 
intercept  contaminants  from  the  two  waste  sites.  MW-1  was  installed  in  a  dike 
between  the  east  and  west  lagoons,  which  coincides  with  the  aDDroximate  center  of 
the  former  landfill.  Based  on  available  site  hvdrogeologic  data,  MW-2  was  installed 
at  a  location  thought  to  be  downgradient  from  the  "B"  Street  landfill.  However,  it 
is  possible  that  the  ground  water  gradient  may  have  been  altered  due  to  pumping  of 
base  wells. 


F 
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The  laboratory  quality  control  (QC)  program  is  described  in  detail  in 
Appendix  B.  In  general,  analyses  of  duplicate  and  spiked  samples  were  satisfactory. 
Analyses  of  method  blanks  were  also  acceptable. 

5.  Background  Concentrations 

No  historic  background  concentrations  of  organic  parameters  or  pesticides  are 
available  for  ground  water  beneath  Mountain  Home  AFB,  but  some  information  exists 
for  concentrations  of  inorganic  constituents.  Ground  water  used  at  the  base  is 
obtained  from  the  Bruneau  Formation.  As  discussed  in  Section  II. C,  ground  water 
quality  in  that  formation  has  deteriorated  somewhat  since  about  1960.  The  ground 
water  quality  prior  to  1960  is  approximated  by  the  concentrations  listed  in  Table  5, 

which  are  based  on  analyses  of  MH-3  samples  prior  to  1958.  Current  background 

conditions  are  shown  by  the  analyses  in  Table  4,  which  are  based  on  samples  from 

MH-1,  MH-3,  MH-5,  and  MH-6  obtained  in  1980.  Despite  the  deterioration, 

concentrations  of  all  the  constituents  from  all  the  wells,  except  MH-3,  meet  the 
primary  and  secondary  drinking  water  standards.  Concentrations  of  nitrate-nitrogen 
and  total  dissolved  solids  in  MH-3  samples  exceed  the  primary  and  secondary  drinking 
water  standards. 

No  historic  analyses  of  the  organic  content  of  ground  water  beneath  the  base 
were  available,  and  the  absence  of  any  water  quality  criteria  for  TOX  and  TOC 
precludes  any  regulatory  basis  for  comparing  the  concentrations  obtained  from  water 
and  soil  samples.  However,  the  following  information  provides  some  basis  for 
interpreting  the  quality  of  water  and  soil  indicated  by  TOX  and  TOC  measurements. 

TOC  is  a  measure  of  the  organic  carbon  in  a  sample,  regardless  of  whether  the 
source  is  natural  or  man-made.  Organic  carbon  in  uncontaminated  ground  water  is 
derived  from  humic  and  fulvic  acids  dissolved  from  sediments,  dissolution  of 
carbonates  containing  organic  carbon,  and  other  dissolved  organic  materials. 
Background  concentrations  are  typically  less  than  10  mg/L,  especially  in  an  aquifer 
such  as  the  Snake  River  Plain  aquifer,  in  which  ground  water  would  be  relatively 
aerated  and  oxidizing  conditions  probably  prevail.  In  an  aquifer  in  which  there  is 
little  ground  water  movement,  organic-rich  aquifer  material,  and  relatively  anaerobic 
or  reducing  conditions,  TOC  concentrations  could  be  expected  to  range  ud  to 
100  mg/L.  Industrial  wastes-  may  contain  as  much  as  200,000  mg/L,  and 
consequently,  highly  contaminated  ground  water  may  yield  any  concentration  including 
several  thousand  milligrams  per  liter  of  TOC. 
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All  soils  contain  varying  fractions  of  organic  materials  that,  in  turn,  contain 
different  concentrations  of  organic  carbon.  The  organic  carbon  analyses  for  the 
Mountain  Home  samples  were  performed  on  soil  slurried  with  water  and  analyzed 
using  the  TOC  methodology  (USEPA  Method  415.1)  for  water.  No  TOC  methodology 
for  solid  samples  has  been  approved  by  USEPA  to  date.  The  Mountain  Home  soil 
analyses  will  be  evaluated  only  on  a  relative  basis,  especially  because  no  background 
samples  were  specified  by  the  Phase  II,  Stage  1  scope  of  work. 

TOX  is  a  measure  of  organic  halogens  containing  chlorine,  bromine,  and  iodine 
that  can  be  adsorbed  by  activated  carbon.  The  same  methodology  (USEPA 
Method  9020)  was  used  for  both  soil  and  water  analyses.  A  water  extract  was 
taken  from  the  soil  samples  according  to  USEPA  methods  (USEPA,  1982). 
Chlorinated  and  brominated  organic  chemicals  are  not  naturally  produced,  but  are 
manufactured  chemicals  such  as  pesticides,  PCBs,  PBBs,  and  solvents.  Therefore, 
virtually  any  concentration  of  TOX  is  an  indication  of  organic  contamination. 

B.  SIGNIFICANCE  OF  FINDINGS 


Based  on  the  results  described  in  the  previous  section,  this  section  will 
estimate,  to  the  degree  possible,  the  extent  of  contamination  at  each  site  and  the 
risk  to  human  health,  if  any,  that  the  contamination  poses. 

1.  Extent  of  Contamination  at  Site  1  -  Lagoon  Landfill 

The  ground  water  analyses  from  Site  1  show  evidence  of  organic  contamination. 
The  concentration  of  TOC  is  probably  at  background  levels,  but  the  TOX 
concentration,  approximately  50  Dercent  higher  than  background  from  base  wells, 
indicates  that  some  contamination  has  occurred.  Although  the  cadmium  concentration 
in  the  MW-1  sample  exceeded  the  primary  drinking  water  standard,  it  is  unlikely  that 
it  represents  contamination  by  base  activities.  The  insignificant  concentrations  of 
lead,  chromium,  and  other  inorganic  constituents,  which  may  indicate  inorganic 
contamination,  suggests  that  the  cadmium  is  from  a  natural  source  or  is  a  laboratory 
error.  Unfortunately,  no  other  cadmium  analyses  could  be  located  from  area  wells 
for  comparison.  Resampling  and  analysis  for  cadmium  is  warranted.  The  extent  of 
ground  water  contamination  beneath  Site  1  cannot  be  estimated  from  one  well. 

The  presence  of  elevated  heptachlor,  delta-BHC,  TOX,  and  TOC  in  the  lagoon 
samples  indicates  that  organic  contaminants  are  present  in  the  lagoons.  The  oil  and 
grease  in  the  lagoon  samples  may  account  for  most  of  the  TOC,  and  the  detected 
pesticides  and  solvents  may  be  the  source  of  the  TOX.  Because  of  the  high  TOX 
concentrations  and  the  presence  of  two  pesticides,  the  lagoons  may  be  the  source  of 
the  contaminants  that  are  responsible  for  the  organic  halogens  detected  in  the  MW-1 
sample. 


2. 


Extent  of  Contamination  at  Site  2  -  "B"  Street  Landfill 


TOX  was  detected  in  concentrations  equal  to  the  background  levels  found  in 
the  base  supply  wells.  However,  it  is  not  known  whether  MW-2  was  actually 

installed  downgradient  of  the  landfill,  since  localized  changes  in  the  water  table  may 
have  occurred  due  to  base  well  pumping. 

3.  Extent  of  Contamination  Indicated  by  Base  Well  Samples 

The  TOX  concentrations  in  the  base  well  (and  monitor  well)  samples  indicate 
that  some  halogenated  organic  compounds  are  present  in  ground  water  beneath  the 
entire  base.  The  concentrations  ranged  from  0.059  to  0.086  mg/L  in  all  the  base 
well  samples  except  MH-3,  which  contained  0.12  mg/L.  In  contrast,  the  TOC 

concentrations  are  too  low  to  indicate  conclusively  the  presence  of  contaminants. 
The  magnitude  of  the  contamination  is  difficult  to  evaluate  because  many  different 
organic  compounds  contribute  to  TOX,  and  each  compound  has  its  own  degree  of 
health  risk. 

The  highest  TOX  concentrations  were  in  the  MH-3  and  monitor  well  samples. 
V1H-3  has  a  history  of  deteriorating  water  quality  (see  Section  II. C)  due  to  additions 
of  inorganic  salts  infiltrating  downward  from  surface  sources  or  migrating  upward 
from  the  Glenns  Ferry  Formation.  The  presence  of  organic  contaminants  in  the 
MH-3  sample  indicates  that  there  may  be  a  pathway  for  contaminants  to  travel  from 
the  ground  surface  to  the  water  table.  The  existence  of  a  pathway  is  also 

suggested  by  the  relatively  high  TOX  concentrations  in  the  monitor  well  samples. 
Contaminants  may  be  infiltrating  from  the  "B"  Street  landfill,  lagoons,  the  former 
lagoon  landfill,  road  salting,  or  irrigation. 

The  Phase  II,  Stage  1  results  suggest  that  base  waste  disposal  areas  are  the 

source  of  the  organic  contaminants,  although  there  may  also  be  off-base  sources. 
The  sample  from  MH-6,  which  is  approximately  upgradient  of  all  the  waste  disposal 
areas,  contained  0.059  mg/L  of  TOX,  slightly  less  than  the  downgradient  sample  from 
MH-5  (0.086  mg/L).  The  MH-6  sample  also  contained  the  lowest  concentration  of 
TOX  of  all  the  samples.  These  observations  suggest  that  organic  contaminants  are 
being  added  to  ground  water  as  it  passes  beneath  the  base.  However,  the 
halogenated  compounds  in  the  MH-6  sample  may  have  originated  from  pesticides, 
herbicides,  solvents,  or  other  organic  chemicals  used  north  of  the  base,  although 
until  local  ground  water  flow  directions  beneath  the  base  are  better  known,  it  is 
conceivable  that  contaminants  from  the  "B"  Street  landfill  could  be  intercepted  bv 
MH-6.  The  regional  ground  water  flow  direction  is  south,  but  local  variations  would 
be  created  when  the  base  wells  are  in  operation.  Identification  of  the  individual 
organic  compounds  will  also  help  to  determine  whether  base  or  off-base  sources  are 
responsible  for  the  observed  contamination. 
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4. 


Extent  of  Contamination  at  Site  8  -  Existing  Fire  Department  Training  Area 

Site  8  is  the  existing  fire  department  training  area  where  jet  fuel  is  currently 
burned  for  fire  training  exercises.  The  results  of  the  soil  analyses  are  listed  in 
Table  11. 

Phenol  and  lead  concentrations  were  relatively  uniform,  but  there  was  wide 
variation  among  the  concentrations  of  TOX,  TOC,  and  oil  and  grease.  The  variation 
is  due  to  the  unpredictable  mixture  of  the  combustion  products  of  waste  fuel,  oils, 
lubricants,  and  jet  fuel  that  has  accumulated.  However,  the  concentrations  of  all 
three  parameters  generally  decrease  with  depth.  Oil  and  grease  and  TOC  appear  to 
be  at  background  levels  at  about  7.5  feet.  The  background  value  for  TOX  is 
unknown,  but  a  comparison  of  the  TOX  concentrations  from  Site  11  and  Site  8  soil 
samples  indicate  that  the  maximum  background  concentration  is  probably  about 
250  micrograms  per  liter  (pg/L).  On  this  basis,  the  TOX  measurements  at  7.5  to 
9  feet  in  DM-5  do  not  indicate  any  contamination,  although  contamination  may  be 
present  at  9  to  10.5  feet  in  Boring  DVJ-6.  Boring  DM-6  was  drilled  within  the 
bermed  area  in  which  jet  fuel  pools  before  it  is  burned  during  fire  training  exercises 
and,  consequently,  yielded  the  highest  degree  of  contamination  compared  with 
samples  from  the  other  two  borings. 

The  extent  of  contamination  appears  to  be  concentrated  in  the  upper  7.5  feet 
of  soil,  except  beneath  the  bermed  area,  where  it  extends  more  than  10.5  feet  below 
the  ground  surface.  It  is  not  possible  at  this  time  to  estimate  how  much  deeper  the 
contamination  may  extend  beneath  the  bermed  area. 

The  threat  to  human  health  posed  by  contaminants  at  Site  8  is  low  under 
normal  conditions.  These  contaminants  enter  the  human  body  principally  through 
inhalation,  either  as  vapor  or  as  particulate  matter  in  aerosols.  Under  dust-free 
conditions  and  short-term  exposures  to  the  site,  the  degree  of  hazard  is  diminished 
by  the  volatility  of  the  contaminants.  Disoersion  of  the  contaminants  in  the 
atmosphere  would  maintain  a  low  degree  of  hazard.  When  exposure  times  amount  to 
several  hours  or  direct  contact  with  site  materials  is  necessary,  the  degree  of 
hazard  rises  proportionately,  and  the  threat  to  human  health  can  only  be  evaluated 
by  direct  measurements  of  organic  and  explosive  vapors.  The  degree  of  hazard 
would  also  be  much  greater  under  dusty  conditions  for  any  exposure  time. 
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5.  Extent  of  Contamination  at  Site  11  -  Fuel  Hydrant  System  Leak/Spill  Area 

Two  jet  fuel  spills  occurred  at  Site  11  in  the  late  1950s.  Table  11  lists  the 
contaminants  that  were  detected  in  the  soil  samples  from  Site  11. 

TOX  concentrations  ranged  up  to  660  pg/L,  and  TOC  concentrations  ranged  up 
to  5.6  milligrams  per  gram  (mg/g)  in  soil  samples  from  Site  11.  Lead  concentrations 
were  relatively  uniform,  ranging  from  25  to  41  micrograms  per  gram  (pg/g).  Oil  and 
grease  was  detected  in  only  two  samples  and  in  insignificant  concentrations. 
Concentrations  of  all  three  parameters  generally  decreased  with  depth.  Shallow  soil 
samples  probably  contain  trace  amounts  of  organic  contaminants  remaining  from  the 
jet  fuel  spills,  although  the  low  concentrations  represent  little  or  no  significant 
contamination. 

The  threat  to  human  health  posed  by  contaminants  at  Site  11  is  insignificant. 
Under  normal  conditions,  the  site  is  isolated  by  the  flight  line  and  apron,  so  there  is 
little  reason  for  any  exposure  to  the  site.  However,  under  dusty  conditions  or  when 
direct  contact  with  site  materials  is  necessary,  the  degree  of  hazard  will  rise 
slightly. 

6.  Extent  of  Contamination  at  Site  12  -  Entomology  Shop  Yard 

Site  12  is  the  entomology  shop  yard  where  pesticides  and  rinse  water 
containing  pesticides  were  drained.  Analyses  of  soil  samples  obtained  at  Site  12  are 
listed  in  Table  11. 

Of  the  16  pesticides  in  the  analyses,  seven  were  detected  in  EP  toxicity  test 
extractions  of  one  or  more  soil  samples  from  Site  12.  The  detected  pesticides 
included  p,p'-DDT,  DDD,  dieldrin,  endrin,  heptachlor  epoxide,  lindane,  and  chlordane. 
The  concentrations  range  up  to  2.4  pg/L  of  p,p'-DDT,  although  most  of  the 

concentrations  were  less  than  0.1  pg/L.  Dieldrin  was  detected  in  all  six  samples, 

while  DDD  was  detected  in  five  of  the  six  samples,  and  the  remaining  five  pesticides 
were  detected  in  one  or  two  samples  each.  The  concentrations  for  endrin  and 
lindane  were  far  below  the  RCRA  standard  for  EP  toxicity  (40  CFR  261.24). 

The  extent  of  contamination  extends  at  least  1  foot  below  ground  surface  and 
includes  the  area  in  the  vicinity  of  the  borings,  the  furthest  of  which  is  located 
30  feet  northwest  of  the  entomology  shop  (Building  No.  2206).  It  is  unknown  how 
deep  the  pesticides  may  be  present  because  only  the  upper  1  foot  of  soil  was 

analyzed. 

The  threat  to  human  health  posed  by  pesticides  at  Site  12  is  very  low  under 
normal  conditions.  The  pesticides  could  be  expected  to  enter  the  human  body 
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principally  through  inhalation  or  as  particulate  matter  attached  to  aerosols.  Under 
dust-free  conditions,  the  degree  of  hazard  is  diminished  because  the  pesticides  are 
typically  strongly  absorbed  by  soil  particles.  Under  dusty  conditions  or  when  direct 
contact  with  the  shop  yard  soil  is  necessary,  the  degree  of  hazard  rises 
proportionately,  and  protection  such  as  particulate  filters  or  gloves  may  be  advised. 


V.  ALTERNATIVE  MEASURES  AND  CONCLUSIONS 
A.  ALTERNATIVE  MEASURES 

This  section  describes  several  alternatives  for  further  investigating  the 
existence  of  ground  water  contamination  at  Mountain  Home  \FB.  The  alternatives 
include  annual  sampling  of  the  base  wells  and  monitor  wells,  additional  soil  samDling 
at  Sites  8  and  12,  and  other  ground  water  investigation  techniques. 

The  results  of  Phase  II,  Stage  1,  along  with  existing  information,  revealed 
evidence  of  organic  ground  water  contamination.  However,  neither  the  magnitude  of 
the  contamination  nor  the  sources  of  the  contaminants  can  be  properly  evaluated 
without  knowing  the  individual  organic  compounds  that  contributed  to  the  observed 
TOX  concentrations.  All  the  operating  base  wells  and  monitor  wells  could  be 
resampled  and  analyzed  for  the  organic  parameters  in  USEPA  Methods  601,  602,  and 
608.  These  parameters  include  the  halogenated  compounds  for  which  there  are 
USEPA-validated  analytical  methodologies.  The  samples  could  also  be  analyzed  for 
all  the  major  cations  and  anions  to  accurately  assess  the  ground  water  quality 
beneath  the  base.  Tracing  the  changes  in  composition  of  ground  water  from 

different  areas  beneath  the  base  would  show  the  effects  of  mixing  of  various  waters, 
and  would  indicate  the  impacts  of  the  various  base  facilities  and  disposal  areas  on 
ground  water  quality.  One  or  more  of  the  anions  such  as  chloride  or  sulfate  may 
serve  as  an  accurate  contamination  indicator.  The  cations,  along  with  the  anions, 
generally  define  a  "fingerprint"  of  a  particular  ground  water  type  that  can  be 
recognized  among  different  samples.  Comparison  of  the  ground  water  analyses  can 
also  show  the  occurrence  of  mixing  of  ground  water  from  the  Bruneau  and  Glenns 
Ferry  Formations  or  the  addition  of  contaminants  to  the  ground  water  system  from 
the  lagoons. 

The  sources  of  the  observed  organic  contamination  are  difficult  to  identify 

without  detailed  knowledge  of  the  ground  water  surface  beneath  the  base.  Although 
the  regional  gradient  is  south,  local  variations,  which  would  affect  the  directions  of 
contaminant  migration,  are  created  when  the  base  wells  are  in  operation.  When  the 
base  wells  and  monitor  wells  are  resampled,  ground  water  levels  could  be  measured 
and  carefully  converted  to  elevations.  To  accomplish  this,  the  monitor  well  and  base 
well  elevations  would  have  to  be  surveyed,  and  the  depths  to  water  in  the  base 

wells  would  have  to  be  accurately  converted  to  elevations.  Installation  of  monitor 
wells  to  determined  background  conditions  should  be  deferred  until  after  confirmation 
of  Phase  II,  Stage  1  results  and  definition  of  local  gradients  based  on  surveyed 

water  levels. 
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Soil  samples  from  Site  8  contained  the  highest  concentrations  of  contaminants 
of  all  three  sites.  Samples  from  Boring  DM-6,  which  was  drilled  within  the  bermed 
area,  yielded  contaminants  at  depths  of  9  to  10.5  feet.  Two  additional  borings  could 
be  drilled  within  the  bermed  area  at  Site  8  to  define  the  vertical  extent  of 
contamination.  Soil  samples  could  be  collected  at  2-foot  intervals  until  there  is  no 
visual  or  olfactory  evidence  of  contamination.  The  presence  of  contaminants  could 
also  be  detected  using  a  photoionization  detector,  and  the  boring  could  be  continued 
until  the  sample  yields  background  readings.  Two  samples  from  each  hole,  the 
deepest  sample  in  which  contamination  is  suspected  and  the  sample  in  which  no 
contamination  was  detected,  would  be  submitted  for  analysis  of  volatile  and  semi¬ 
volatile  organics,  oil  and  grease,  and  moisture  content.  In  order  to  better  evaluate 
these  analyses,  a  third  boring  could  be  drilled  in  a  nearby  area  in  which  no  fire 
training  has  ever  been  conducted.  This  boring  would  be  drilled  to  the  depth  at 
which  no  contamination  was  detected  beneath  the  bermed  area,  and  four  samples 
would  be  submitted  for  analyses  of  the  same  parameters  as  the  samples  from  the  fire 
training  area.  Results  of  the  soil  analyses  would  be  used  to  define  the  vertical 
extent  and  magnitude  of  soil  contamination  at  Site  8. 

Soil  samples  from  Site  12  yielded  evidence  of  low-level  pesticide  contamination, 
which  could  pose  a  potential  health  hazard  under  dusty  conditions  because  of  the 
vehicular  traffic  and  human  activities  in  the  vicinity  of  Building  2206.  Although 
four  soil  samples  each  were  collected  from  Borings  DM-7,  DW-8,  and  D'Vl-g,  only  the 
two  samples  from  0  to  1  foot  were  analyzed  for  pesticides.  In  order  to  determine 
the  vertical  and  areal  extent  of  the  pesticide  contamination,  additional  borings 
located  adjacent  to  Building  2206  could  be  drilled  and  sampled. 

Borehole  geophysical  methods  such  as  resistivity,  self  potential,  density,  and 
gamma  radiation  are  often  used  to  characterize  geologic  and  hydrologic  conditions. 
However,  they  would  not  yield  significantly  more  subsurface  information  than  that 
collected  during  the  drilling  and  sampling  carried  out  for  Phase  II.  Like  surficial 
geophysical  methods,  borehole  methods  yield  the  most  information  from  sediments 
with  contrasting  properties  such  as  composition,  grain  size,  moisture  content,  density, 
or  degree  of  consolidation.  However,  the  severity  of  fracturing,  which  provides  an 
indication  of  the  ability  of  contaminants  to  migrate  through  the  basalt,  can  be 
measured  with  geophysical  techniques.  This  information  would  be  useful  when 
deciding  whether  a  particular  site  is  contributing  contaminants  to  ground  water. 

Unsaturated  zone  monitoring  is  a  method  of  investigation  that  is  used  to 
characterize  the  quality  of  water  in  the  soil  pores  above  the  water  table.  The 
sample  is  collected  in  a  lysimeter  that  is  buried  at  some  depth  beneath  the  area  of 
investigation.  A  lysimeter  is  a  porous  ceramic  container  with  separate  sampling 
vacuum  hoses  attached  to  it.  Soil  water  is  collected  by  evacuating  the  lysimeter 
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and  then  pressuring  it  to  retrieve  the  sample.  If  the  soil  moisture  content  is  low, 
up  to  several  days  may  be  required  for  soil  water  to  seep  into  the  lysimeter. 
Lysimeters  are  useful  because  they  provide  samples  of  downward  infiltrating  water 
before  it  reaches  the  water  table.  They  can  also  be  used  to  isolate  sources  of 
ground  water  contamination.  Their  usefulness  at  Mountain  Home  AFB  is  diminished 
because  of  the  low  soil  moisture  content. 

B.  CONCLUSIONS 

This  section  contains  a  summary  of  the  conclusions  reached  after  completion  of 
Phase  II,  Stage  1.  Recommendations  for  the  next  phase  of  IRP  are  given  in  the 
following  paragraphs,  and  attendant  costs  are  presented  under  separate  cover  in 
Appendix  J. 

Mountain  Home  AFB  is  located  on  the  Mountain  Home  Plateau  about  10  miles 
southwest  of  the  city  of  Mountain  Home.  The  Mountain  Home  Plateau  is  a  rolling 
upland  plain  with  occasional  volcanic  cones  or  buttes  rising  several  tens  to  a  few 
hundred  feet  above  the  plain.  The  plateau  is  underlain  by  over  10,000  feet  of 
volcanic  and  sedimentary  rock,  of  which  the  important  formations  are,  in  ascending 
order,  the  Idavada  volcanics,  the  Glenns  Ferry  Formation,  and  the  Bruneau 
Formation.  Ground  water  occurs  in  all  of  the  formations  underlying  the  plateau, 
although  the  principal  source  of  ground  water  for  the  base  is  the  Bruneau  Formation. 

Seventeen  sites  were  identified  within  the  base  at  which  hazardous  wastes  were 
either  handled  or  disposed  of.  The  purpose  of  Phase  II,  Stage  1  was  to  investigate 
five  of  these  sites  selected  through  HARM  rating  in  the  Phase  I  study  and  to 
determine  the  extent  of  environmental  contamination.  The  Phase  II,  Stage  1  field 
program  consisted  of  soil  sampling  at  three  of  the  sites,  installation  and  sampling  of 
a  monitor  well  at  each  of  the  remaining  two  sites,  and  the  sampling  of  six  base 
wells  and  two  wastewater  lagoons. 

Evidence  of  organic  ground  water  contamination  was  indicated  by  the  analyses 
of  samples  from  MW-1  and  one  base  well.  Of  the  inorganic  parameters,  only 
cadmium  in  the  MW-1  sample  exceeded  the  primary  drinking  water  standard,  although 
the  absence  of  other  trace  metals  suggests  that  the  cadmium  is  from  a  natural 
source  rather  than  from  base  activities.  The  well  should  be  resampled  and  analyzed 
for  cadmium.  Concentrations  of  TOX  were  highest  in  the  MW-1  and  MH-3  samples 
(0.12  mg/L)  and  were  relatively  uniform  in  the  remaining  base  well  samples  (0.055  to 
0.086  mg/L).  Although  there  are  indications  that  the  waste  disposal  areas  are  the 
sources  of  the  organics,  there  also  may  be  an  off-base,  upgradient  source  for  the 
contaminants.  The  extent  of  contamination  includes  the  western  portion  of  the  base, 
but  the  magnitude  cannot  be  estimated  without  knowing  the  individual  compounds 
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that  contributed  to  the  TOX  concentrations  and  their  corresponding  health  risks. 
TOC  concentrations  were  too  low  to  conclusively  indicate  either  background  or 
contaminated  conditions.  Traces  of  two  pesticides  were  detected  in  the  lagoon 
samples,  along  with  high  concentrations  of  TOX,  suggesting  that  the  lagoons  or  the 
former  landfill  underlying  the  lagoon  may  have  a  detrimental  effect  on  the 
underlying  ground  water. 

Evidence  of  soil  contamination  was  found  as  deeo  as  10.5  feet  beneath  Site  8, 
which  is  the  existing  fire  department  training  area.  The  most  persistent 
contamination  was  found  beneath  the  bermed  area  in  which  jet  fuel  is  pooled  before 
it  is  burned  during  the  fire  training  exercises.  The  presence  of  contamination  was 
shown  by  relatively  high  TOX  and  TOC  concentrations.  Samples  from  Borings  DV1-4 
and  DM-5,  which  were  drilled  outside  the  bermed  areas,  contained  background 
concentrations  of  TOC  and  TOX  at  depths  of  7.5  to  9  feet.  However,  evidence  of 
contamination  was  present  in  the  deepest  sample  from  Boring  DW-6,  which  was 
drilled  inside  the  bermed  area,  and  it  is  not  possible  to  estimate  how  much  deeper 
the  contamination  may  extend. 

TOX  and  TOC  analyses  of  soil  samples  from  Site  11  indicate  that  little,  if  any, 
contamination  remains  from  the  jet  fuel  that  was  spilled  in  the  late  1950s.  Shallow 
soil  samples  contained  trace  amounts  of  organic  contaminants,  although  the  low 
concentrations  represent  little  or  no  significant  contamination. 

Site  12  is  the  entomology  shop  yard  where  pesticides  and  rinse  water 
containing  pesticides  were  drained.  Of  the  16  pesticides  in  the  analyses,  seven  were 
detected  in  EP  toxicity  extractions  from  one  or  more  soil  samples  at  concentrations 
up  to  2.4  pg/L,  although  most  of  the  concentrations  were  less  than  0.1  pg/L. 
Dieldrin  and  DDD  were  detected  in  most  or  all  of  the  samples.  The  results  of  the 
pesticide  analysis  must  be  studied  in  light  of  the  poor  recoveries  on  spiked  soil 
samples.  Table  B-2  in  Appendix  B  shows  recovery  rates  between  40  and  less  than 
10  percent  on  the  soil  samples.  These  poor  recovery  rates  indicate  that  pesticide 
concentrations  may  be  an  order  of  magnitude  higher  than  those  reported.  These 
adjusted  concentrations  do  not  appear  to  cause  any  human  health  risk,  because  the 
original  values  are  low. 

The  threat  to  human  health  posed  by  contaminants  at  Sites  8,  11,  and  12  varies 
with  each  site.  The  health  risk  at  Site  11  is  insignificant  because  of  the  isolated 
location  and  low  concentrations  of  contaminants  in  the  soil.  At  Site  8,  the  health 
risk  is  low  except  when  dusty  conditions  prevail,  when  exposure  times  amount  to 
several  hours,  or  when  direct  contact  with  site  materials  is  necessary.  The  health 
risk  at  Site  12  is  judged  to  be  extremely  low  and  insignificant. 
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VI.  RECOMMENDATIONS 


The  recommendations  presented  in  this  section  have  five  primary  purposes: 

1.  Identify  those  sites  where  further  action  is  deemed  warranted; 

2.  Confirm  and  identify  the  organic  contaminants  in  ground  water  beneath 
the  base; 

3.  Further  investigate  the  depth  of  suspected  soil  contamination  at  Site  8; 

4.  Aid  in  identifying  the  sources  of  the  contaminants;  and 

5.  Verify  cadmium  results. 

Various  alternative  measures  for  achieving  these  purposes,  along  with  a  detailed 
discussion  of  the  information  that  would  be  obtained,  are  presented  in  Section  V. 
The  following  are  our  recommendations  for  sites  requiring  no  further  action  and  sites 
warranting  further  investigation. 

A.  SITES  WHERE  FURTHER  ACTIONS  ARE  DEEMED  UNWARRANTED 

No  indication  of  residual  fuel  was  found  in  our  investigation  of  Site  11.  The 
actual  amount  of  fuel  that  was  lost  is  not  known,  nor  is  the  percentage  that  washed 
away  with  surface  flow.  It  has  been  indicated  that  as  much  spilled  fuel  as  possible 
was  pumped  out  of  the  area  (CH2M  Hill,  1983).  In  the  25  years  or  more  since  the 
fuel  spillage  and  leakage  occurred,  it  is  probable  that  the  last  fuel  has  evaporated 
or  decayed  by  biochemical  transformation.  It  is  highly  unlikely  that  any  fuel  that 
entered  basalt  could  now  be  found  and  recovered.  Based  on  the  results  of  sampling 
and  analysis  of  soils,  it  is  recommended  that  Site  11,  the  fuel  hydrant  system 
leak/spill  area,  not  be  considered  for  further  actions. 

The  results  of  chemical  analyses  of  EP  toxicity  test  extracts  of  soil  samples 
from  Site  12,  the  entomology  shop  yard,  have  been  analyzed  taking  into  consideration 
the  poor  recoveries  on  spiked  soil  samples.  The  pesticide  quantities  are  estimated  to 
be  in  the  range  where  there  is  little  threat  to  human  health.  It  is  recommended 
that  this  site  not  be  considered  for  further  investigation. 

B.  SITES  WARRANTING  FURTHER  INVESTIGATION 

It  is  recommended  that  an  accurate  water  level  survey  of  all  the  base  wells 
and  the  two  monitor  wells  be  conducted  in  order  to  define  the  local  ground  water 
flow  directions.  To  accomplish  this,  the  monitor  well  elevations  must  be  surveyed, 
and  the  depth  to  water  in  the  base  wells  and  monitor  wells  must  be  carefully 
measured  and  accurately  converted  to  elevation.  The  resulting  elevations  will  help 


to  evaluate  the  direction  of  migration  of  contaminants  beneath  the  base  and  enable 
a  more  accurate  placement  of  additional  monitor  wells  and  background  wells.  After 
completion  of  the  survey,  it  is  recommended  that  four  monitor  wells  be  installed  at 
Site  1,  one  upgradient  and  three  downgradient.  The  results  of  the  water  level 
survey  should  be  studied  to  determine  whether  V1W-2  at  Site  2  was  placed 
downgradient  of  the  landfill.  If  MW-2  is  downgradient  of  the  landfill,  no  further 
action  should  be  taken  at  this  site.  If  MW-2  is  determined  to  be  upgradient  of  the 
landfill,  three  additional  monitor  wells  should  be  installed  downgradient.  If  it  cannot 
be  determined  whether  MW-2  is  upgradient  or  downgradient,  install  one  upgradient 
monitor  well  and  three  downgradient  monitor  wells  as  defined  by  the  water  level 
survey. 

After  installation  of  the  monitor  wells,  it  is  recommended  that  ground  water 
from  the  new  wells,  the  two  existing  monitor  wells  (MW-1  and  MW-2),  operating  base 
wells  (MH-1,  MH-3,  and  MH-5),  and  the  two  lagoons  be  resampled  and  analyzed  for 
pH,  specific  conductance,  major  cations  and  anions,  and  the  organic  parameters  in 
USEPA  Methods  601  and  602  (Table  12).  These  parameters  will  characterize  the 
organic  content  of  the  ground  water  and  lagoon  contents  and  will  identify  the 
compounds  that  contributed  the  organic  halogens  observed  in  the  Phase  II,  Stage  1 
analyses.  Resampling  is  necessary  to  confirm  the  presence  of  organic  contamination 
indicated  by  TOX  concentrations  in  Phase  II,  Stage  1  and  to  identify  the  individual 
compounds  that  contributed  to  the  TOX.  Identification  of  the  compounds  will  help 
to  determine  the  source  of  the  contaminants  and  to  assess  the  health  risk  associated 
with  the  contaminants. 

It  is  also  recommended  that  the  depth  of  the  contamination  indicated  at  Site  8, 
the  existing  fire  department  training  area,  be  determined.  The  purpose  of  the 
additional  borings  is  to  determine  whether  the  hazardous  materials  at  the  fire 

training  area  have  migrated  deep  enough  to  constitute  a  potential  source  of 
contamination  of  the  ground  water.  Two  borings  would  be  drilled  within  the  bermed 
area,  and  soil  samples  would  be  collected  at  2-foot  intervals  until  a  photoionization 
detector  measures  background  levels  of  organic  vapors  emanating  from  the  samples. 
To  confirm  the  absence  of  organic  contaminants,  the  deepest  two  samples  from  each 
of  the  borings  would  be  analyzed  for  volatile  and  semi-volatile  organics,  oil  and 

grease,  and  moisture  content.  To  aid  in  interpreting  the  results  from  these  two 

borings,  a  third  boring  would  be  drilled  at  the  periphery  of  the  fire  training  area, 
which  has  not  been  affected  by  activities  at  the  site.  The  background  boring  would 
be  drilled  to  the  same  depth  as  the  bermed  area  borings,  and  four  samples  from 
various  depths  would  be  analyzed  for  volatile  and  semi-volatile  organics,  oil  and 

grease,  and  moisture  content. 

Other  alternatives  discussed  previously  are  not  justified  at  present,  in  our 
opinion,  and  are  not  recommended  at  this  time. 


TABLE  12 


PARAMETERS  TO  BE  MEASURED  FOR  IRP  PHASE  II.  STAGE  2  STUDY 


EPA  601 


EPA  602 


Bromodichloromethane 

Benzene 

Bromoform 

Chlorobenzene 

Bromomethane 

1 , 2- Dichlorobenzene 

Carbon  tetrachloride 

1 ,3-Dichlorobenzene 

Chlorobenzene 

1 ,4-Dichlorobenzene 

Chloroethane 

Ethylbenzene 

2-Chloroethylvinyl  ether 
Chloroform 

Toluene 

Chloromethane 

Major  Cations 

Dibromochloromethane 

1 ,2-Dichlorobenzene 

and  Anions 

1 , 3-Dichlorobenzene 

Calcium 

1 ,4-Dichlorobenzene 

Magnesium 

Dichlorodifluoromethane 

Potassium 

1 , 1-Dichloroethane 

Sodium 

1 ,2-Dichlo’"oethane 

Sulfate 

1,1-Dichl  oethene 

Chloride 

trans-1 , 2-Dichloroethane 

Fluoride 

1 ,2-Dichloropropane 

Bicarbonate 

cis-1 , 3-Dichloropropene 

Carbonate 

trans- 1 , 3-Dichloropropene 
Methylene  chloride 

Nitrate  Nitrogen 

1 , 1 ,2,2-Tetrachloroethane 
Tetrachloroethene 

Others 

1,1, 1-Trichloroethane 

pHa 

1 , 1 , 2-Trichloroethane 

Specific  conductivity3 

Trichlor oethene 

Cadmium 

Trichlorofluoromethane 

Water  level*3 

Vinyl  chloride 

Temperature*5 

aIndicates  measurement  to  be  made  in  field  and  in 
laboratory. 

indicates  measurement  to  be  made  in  field. 
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LOGS  OF  MONITOR  WELLS,  BORINGS  AND  PRIVATE  WELLS 
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INORGANIC  SILTS  AND  v£R Y  ri«sc 
SANDS,  NOCK  fLOuR.  SIwTV  CN 
C  L  A V  C  Y  riNC  SANDS  ON  CLAYIV 

silts  with  slight  plasticity 

INORGANIC  CLAYS  Of  lC*  TO  MCDIUM 
plasticity,  gravClly  clays, 

SANDY  CLAYS,  SILTY  CLAYS.  LCAN 
CLAYS 


ORGANIC  SIlTS  ANO  ORGANIC 
silty  llays  cr  LOW  PLASTI 


INORGANIC  SILTS.  MiCACtCuS  CR 
DIATOMACCOyS  f  I N  C  SAND  ON 
SILTY  soils 


monc  than  50% 
cr  match i aw  is 
ALL  L*  Than  NO. 

200  Sieve  size 


LIQUID  limit 

yLAJLg  than  so 


highly  CflOANtC  SOILS 


INORGANIC  clays  cr  HIGH 
plasticity,  rtT  Clays 


ORGANIC  Clays  Or  MtOluM  TO  high 
plasticity,  organic  silts 


p  t  a  T  ,  HUMuS,  SAAMP  SOILS 

a  I T  n  HIGH  ORGANIC  CCNTCNTS 


wore:  dual  symsols  arc  uscd  to  indicatl  ec»ci.RLiNt  s^il  ass  i  r  i  cat  ions  . 


SOIL  CLASSIFICATION  CHART 


UNIFIED  JO\L  CLASSIFICATION  SYSTEM 


Dames  &  Moore 

PLATE  A 


*A 


OfcPTH  IN  F6£»  OfcPlH  IN  FfctT 


BORING  DM -I 


BORING  DM-2 


1  f«% 

32 

,  . 

,ij 

ML 

BROWN  FINE  SANCTY  SILT  WITH  TRACE 
ROOTS 

GRADES  WITH  TRACE  TO  SOME 
COARSE  GRAVEL 

*'  2 -2V.il 

152  6 

i:'  ' 

BASALT,  3LAC*.  VESICULAR 

L 

BORING  COMPUETEO  A  T  2.  7  FEET 
ON  4-12-84. 

GROUND  A A TER  WAS  NOT  ENCOUNTERED. 


BORING  DM-3 


1- 


ML 


SP 


ML 


BROWN  FINE  sandy  silt  WITH  roots 


GRADES  WITH  CALICHE  ANO 
TRACE  FINE  GRAVEL 


BROWN  MEDIUM  TO  CORSE  SAND  WITH 
FINE  GRAVEL 


3ROWN  FINE  SANDY  SILT  MODERATELY 
CAUCHEFIEO 

SORING  COMPLETED  AT  9.  6  FEET 
ON  4-13-84. 

GROUND  WATER  WAS  NOT  ENCOUNTERED. 


BORING  DM-5 


30 


4 


50 


8 - 

32 


10 


26 


11 

Mi  ML 


BROWN  FINE  TO  COARSE  SAND  ANO 
FINE  AND  COARSE  GRAVEL 
GRAY  SILT  WITH  SOME  FINE  SAND 
ANO  SEPTIC  OOOR 


LIGHT  BROWN  SILTY  FINE  SAND 
SLIGHTLY  CALICHEFIEO 


BROWN  FINE  TO  MEDIUM  SAND  WITH 
TRACE  SILT 


boring  completed  at  io.  5  feet 


ON  4  -  •  3  -  84. 

GROUND  WATER  WAS  NOT  ENCOUNTERED 


SEE  PLATE  A  FOR  EXPLANATION 
OF  SOIL  SYMBOLS  AND  UNIFIED 
SOIL  CLASSIFICATION  SYSTEM 


3  ROW  N  F-NE  SAND’-  SILT  (TH  TRACE 
TO  SOME  ROOTS 

GRADES  WITH  TRACE  GRAVEL 


GRADES  WITH  TRACE  SAND  AND 
GRAVEL  -  SIZED  BASALT  FRAGMENTS 
AND  SOME  CALClTE 


GRADES  MODERATELY  CALICHE  F)ED 


SORING  COMPLETED  AT  '0.5  FEET 
ON  4  -  '  3  -  84 

GROUNC  WATER  WAS  NOT  ENCOUNTERED 


12- 


BORING  DM -4 


GM 

ML 


SM 


SP 


SROWN  FINE  TO  COARSE  SAND  ANO  FINE 
AND  COARSE  GRAVEL 
BROWNISH— GRAY  SILT  WITH  SOME  FINE 
SAND  AND  ODOR  OF  HYDROCARBONS 


GRACES  MODERATELY  CALICHEFIED 


DROWN  SILTY  FINE  TO  COARSE  SANO  WITH 
TRACE  FINE  GRAVEL.  MODERATELY 
CALICHEFIEC 


GRADES  WITHOUT  CALICHE  AND 
WITH  TRACE  FREE  MOISTURE 
OR  FUEL 

,-ROV.  N  FINE  TO  MEDIUM  SAND 


BORING  COMPLETEC  AT  10  5  FEET! 

ON  4  ••  13-84. 

GROUND  WATER  /  AS  NOT  ENCOUNTERED. 


- PMOTOIOHIZATIOH  OETECTOB  BEADING  (PPM* 

' - MOISTURE  CONTENT 

- DEPTH  AT  WHICH  DISTURBED  JAR 

SAMPLE  WAS  EXTRACTED 
n  —  SLOWS  PER  FOOT 
15  55V.  H  50 


LOG  OF  BORINGS 

Dames  &  Moore 


PLATE  A-1 


BORING  DM -6 


BORING  DM -7 


0 - 

1 

m 

GM 

BROWN  FINE  TO  COARSE  SAND  AND  FINE 

ISO 

22 

• 

-SRA\  S:l:  •*  :TH  SOME  FINE  SAND  AND 

SEPTIC  OCOR 

2 - 

8° 

1  42 

1 

.  170  12% 

so 

•/ 

SM 

LIGHT  GRA>  SILTY  FINE  SANC. 

„  • 

SEPTIC  OCOR 

ISS 

SO 

_ 

- 

6 - 

■ : 

»  1 

80 

86 

SP 

•  ROWN  FINE  AND  MEDIUM  SAND  WITH 

3 

TRACE  SILT 

7°  |' 

44 

110  3.0%  1 

32 

10 - 

:r 

BORING  COMPLETED  AT  10.  5  FEET 


ON  4 -  13-34. 

GROUNQ  WATER  WAS  NOT  ENCOUNTERED. 

12 - 


BORING  DM -8 


ON  4-  14-84. 

GROUNDWATER  AAS  NOT  ENCOUNTERED. 


8- 


BORING  DM -9 


8 


8 


LOG  OF  BORING B 


Dames  &  Moore 


PLATE  A-2 


BORING  W-l 


BORING  W-|  (CONTINUED) 


ELEVATION  2990' 


ROVNSIL  .*  F  Nt  TO  COA  .7SE  SAND 
WITH  '.-RAVEL  AT  C-ROUh  2  SURFACE 


A  SALT  -  -LACK  TO  DARK  RECClSH- 
-ROVN.  VESICULAR.  A 1TH  FiNE- 
GRAINEO  CRYSTALS  OF  OLIVINE 
ANO  PLAGIQCLASE 


SOFT  ZONE.  POSSIBLY  CINDERS 
FROM  76  TO  78  FEET 


NO  CUTTINGS  RETURNED  FROM 
110  TO  125  FEET 


SOFT  ZONE.  POSSIOLY  CINDERS 
FROM  215  TO  220  FEET 


SOFT  ZONE.  POSSLLY  CINDERS 
FROM  240  TO  245  FEET 


LITTLE  RETURN  OF  CUTTINGS 
FROM  280  TO  J02  FEET 


*0- 


DEPTH  IN  FEET 
-  PID  READING  'PPM 

- EXPLOSIMETER  REAOlNG 

'%  L.  F.  L. 

WELL  CONSTRUCTION 


-■NCM  OlA  SCHEDULE  80 
»VC  PIPE 

CEMENT  GROUT 
BENTONITE  PELLETS 
*8-120  SAf'D 


A-.ncn  OiA  SCHEDULE  80 
PVC  PIPE  *»•'"  V040-NC 
S.CTS 

PEA  GRAVEL 


NOTE  - 

CUTTING  SAMPLES  A  ERE  OBTAINED  AT 
5- FOOT  INTERVALS  UNLESS  OTHERWISE 
INDICATED. 


LOG  OF  BORINGS 


Dames  &  Moore 


BORING  W-2 


BORING  w-2  (CONTINUED) 


ELEVATION  3010’ 


RQY.N  SANDY  SILT  AlTH  GRAVEL  TO 
OULOER- SIZED  .  ASALT  FRA  MENTS 


ASALT  —  3LACK  TO  OARK  RECDlSH- 
RROWN  VESICULAR.  WITH  FINE - 
GRAlNEO  CRYSTALS  OF  OLIVINE  ANO 
PLAGIOCLASE,  OCCASIONAL  CALCIC 
Rl  4ES  IN  VESlCULES 

SOFT  ZONE.  POSSIbLY  CINDERS. 
FROM  30  TO  50  FEET 


2  360— <  |  -  0  - 


.  ATER  LEVEL  AT  353.  .  FEET  ON  4  -  l  •  - 
NO  CcTT'NGS  RET  o'RNED  FROM 
355  TO  410  FEET 


BORING  COMPLEi  ED  AT  410  FEET 
ON  4-  6-84. 


-DEPTH  IN  FEET 
—  PIO  READING  'PPM 

- EXPLOSIMETER  READING 

:%  L.  F.  L. 

r - WELL  CONSTRUCTION 


4 -INCH  OlA  SCHEOULE  80 
PVC  PIPE 


. _ BENTONITE  PELLETS 

*0-i2O  SANO 

•  nc h  01 A  SCHEDULE  80 
PVC  PIPE  3  o<0  •  inch 

S-C'S 

^  -  <nCh  PEA  GRAVEL 


NOTE- 

CUTTING  SAMPLES  WERE  OBTAINED  AT 
5- FOOT  INTERVALS  UNLESS  OTHERWISE 
INDICATED 


LOG  OF  BORINGS 


Dames  &  Moore 


PLATE  A-4 


«U  tfca  Mt 
•f  tha  nU. 


kttr;  □  Cahla  t~l 


tun  as  or  mb  (■ 

■aa  Mil  £J]  DN|«m4 
Mur  is  ti  ta  m*4  far 

MBfMo  or  coumcnoi: 

Dm  □  Otkor 


C&SIM  SCBmS:  AraM  __  AIM 
g  -dim,  from  e  ft.  ta  c.  -  ft. 

“Dl— .  fw  ft.  to  ft. 

-dim,  fm  ft.  ta  ft. 

“Dl—.  fw  ft.  ta  ft. 

KTcEmu  af  a— 1— :  Watarlal : 

St-l'Si  aa—  rata  Q  aaal  Q  attar  Q 


irataomw 


Dl— .  Slat  ai—  Sat  from  ft.  ta  ft 
Dl— . _ 51 -t  al—  Sat  from  ft.  ta  r 

COUnnCTIOR:  Vail  paral  paskslT  laa  Q 
alar  af  —aa al  OravaX 

ft.  ta  ft.  S— r— a  aaal 


ta  Mat  aapthf 


insnKnrwni 

isrr:* 
iii«i 
irrrri 
inani 

i^a 

IfTTM-rttTCl 

17TX  M 

lOTK-J^WW  «| 

■  aw  ■fTmitaJ 

inygmacrq 

I  jg  ■JIB't'M 

m 

i3»ni 


l- Trail 


iLaixiiiiiu 


Wart  flat shall 
Wall  Drlllar's 
tfUU4  —War  mt  ngrrtiiN  —4  this  ra»art 
U  traa  ta  Iha.^aat  af  ar  taaalMsa. 


rVS 


(</  tr>"  -  ;  C' 

I  t 


l  _ 

aU  of  Idols  lii^L /V'^r 


— j  iuu  or  idols 

c*  I  of  Itetor  Btoomtt— 

^  v;:a  tr.:iLEr/3  rrrcTT 

Sv*9!Mpr«»  Dcw*ar,fkpT< .-mm  90  Wartr  I 

<ra»,  *r  «*•«  rsjrnx*  '*>  o» •>  T*« 

1  >  »on«  uvu 


„  >'-o  . 


‘v! 


.^,'-.-r. 


h.—  r»S.  Cs-T«rr^»al  Air  Terra _  k«UHL  *  219 _ W» b*o- Wo w<n 

Qia  a  no  crjinoo _ 

m'rm  *■•  r>-»  *n  rt.  Fcr-o(  Id^lo  Tovmn _ *  r.  (U« _ 

An***"  ciau*}  •*  p— «•-»■»  |ai 

c_-  *'»  >»>-  :  k) _ _  .  Caw«.>dkN  o  VM  DCs  D  rtj* 


WELL  LOG 


Fr*a  To 

r<M  rwt 


204* 

240' 

Grey  basalt 

240 

247 

Reddish  grey 

basalt 

247 

280 

Grey  basalt 

280 

290 

Stringers  of 

reddish  grey  basalt  and  lava  tuff? 

290 

320 

Grey  basalt, 

extra  large  crevice  at  293* 

320 

326 

Grey  basalt. 

very  hard 

326 

338 

Cemented  red 

cinders 

338 

378,6" 

Grey  basalt. 

creviced  340  to  351 

"  364  to  378 

First  water  encountered  at  342',  static  water  level  309'  8" 


Type  of  Material 


DnlUx 


It 


Average  speed  of  drilling  was  from  3*  to  10'  of  crooked  hole  per  day. 

In  order  to  make  straight  hole  it  waa  necessary  to  use  over  one  ton 
of  dynamite  to  shoot  the  walls  straight.  Every  known  method  of  drilling 
straight  hole  with  the  use  of  cable  tools  was  tried  to  no  avail. 

All  formation  lay  at  a  high  angle  with  alternate  layers  of  hard  and 
softer  material. 


•r  •  _ 

HATBBI  or  WOBK  (ehackj:  MpUetHat  wll  Ll  / 
ft©«  wall  [2  D*«ptM4  Abandoned  !""! 

tfatar  is  to  b©  uaad  for 

HITBOD_or  CONSTRUCTION  Rotary  □  Cablt 
Due  ZH  OtbT  _ 

(Vaplaln)  -  -  -  — 

CASING  SCHEDULE:  Thr©©d©d  _  Waldad 

"Dl— .  fro»  ft**‘o  Tt. 

"Pi©©.  fro©  ft.  to  f t. 

"Pi©©.  fro©  ft.  to  ft. 

"Dl©©.  fro©  ft.  to  ft. 

tbickaos©  of  c©©ln© "  Notarial : 

St©«l  eoaer©t©  ©ood  ^  othar  ; 


lacaaant  trail 


_ c f n  Fuap v  ^  Bail  _ _ 

pu©p  ©ad  ©otor  ucad  to  ©okt  t©ot 


ngth  or  ti©«  o 
Drawdown  ft. 

above  land  ©urfaet 


•  at  lira.  win. 

Artaalan  praaaura ■  ft. 
G1  va  f  low _ c  fa 


Thraadad  ^  balded 
ft.*to  _ 


_ft.  to 
“ft.  to 


_ 7t. 

_ ft. 

_ ft. 

_ ft. 

Notorial  •• 


(oxploio 
PEJL-ORATED?  T*. 
perforator  aood: 


_ ,  No  fy P«  «f 


C0NSTBCCT10N:  Noll  ptnl  pockod? 
■o.  ’ _ ;  ilu  of  (raeol _ 


or  gpo.  Shutoff  prtaaura : 

Controlled  by  Voire  ^  Cop  '  frloe  ' 

No  control  Does  v.11  look  around  casino? 

Te.  □  N?  ” 

DEPTH  NATERIAL  WATER 

RON  TO  TES  08  »C 


loo  of  porforotlono : 

_ perforot loao  fro.  ft.  to  Tt . 

porforotlooo  fro.  _ ft.  to  ft. 

porforotloao  fro.  f ..  to  _ ft. 

porforotloao  fro.  ft.  to  ft. 

<JiS  icuor  WSTAIilB?  Y**  (3  i_J 

Hoavifoetoror'o  bo. o 

Typo _ _  Nodel  No. 

Dio..  51ot  alto  Sot  fro.  ft.  to _ f 

Dio..  Slot  olio  Sot  fro.  ft.  to  f 

COKTJOCTION :  Noll  groeol  pockod?  Too  Q 
■o.  i  oloo  of  woeol  Groeol 

placed  froo  ft.  to  ft.  Surfoco  cool 
proeidod?  Too  Q  No  To  .Not  dopth? 

ft.  Notorial  uood  Id  pool: 


■  in  ■■— ■ 

rrpw/iifHJl 

gmrr©— ■©■© 
tmtmt 
fwrnl 

IttYirmi 

RJ1P77JI 

i  ■  1 1 


IlKWi 


rrai 


or*  atartad  ?  | 

Work  finished  /  y  y  ?  i  ~ 

Wa.l  Driller’ a  ^tatanart  > . a  well  was 
dr 1 1  lad  undar  ©jr  auptrvuion  anl  this  r**por 
l©  trua  to  tha  baat  of  ay  anowlaifa. 

Naae  __ _____ _____ . 

AdJrea* 

Dinned  by 


LOCATION  OF  NELL  C<*nt> 

_ * _ *  1 

(/••  othar  ilda  for  additional  raiaraa 


SOS 


OSAP*  WeU-*7 


.  STATE  OF  IDAHO  • 

I'M.  department  or  water  reeources 

WELL  DRILLER  S  REPORT 

San  I— t  #>H  iKw  report  bt  hti  ft n*  it*'  Otmtw  D»©a- m*ei"  of  Wn#  Riwm 

mdim  30  d*v<  #fw»  thr  .  -'Dwti* w  Murid  -  ment  01  «*v  wWl  m 


ut*  TypfwmirFhoH 

•ALLROlNT  PtN 


1  WELL  OWNER 

N«m»  i  Air  force 

_  Kount.in  Hoir»  Art,  iae.i 

AOWt* 

(Vfwi^lNu  &1-722u 


3  PROPOSED  USE 

Domestic  .  Irrigation  Iffl  ju  WuRii 
Inowtln*  .  Stuck  —  Viavie  Oiwiov  m  Iniechon 


-  Othe' 

lltwr.fy  tv**' 

4  METHOD  DRILLED 

Rotary  Air 

**  CjW*  .  Ouj 

Hydraulic 

‘.3  Other 

Rewerte  rotary 

5  WILL  CONSTRUCTION 

icn<dul<U;  *•«•! 

3  Concrete 

3  Other 

Thrtitw  Oi« 

WWW* 

Fym  To 

.260  inches  20 

inches  « 

2  feet  1  8 

feet 

.250  inchef  "16 

inch** 

2  feet  U60 

feet 

_ mche*  _ 

inches 

feet 

feet 

inchet 

inchet 

feet 

feet 

WacwnidriWL^oiuMd’  □  Vet  ^  No 

WaipidtarorMiu^’  0V«  No 

Perforated*  ye»  13  No 

How  oerforeted*  ^  i  actOry  3  Knitm  D  Tore* 
Sire  perforation  3  mcf>et  by  1  Inchet 


Nur-nOer 

Prttm  To 

1.  .  perforationt 

3U0  U00 

feet 

perforations 

feet 

feet 

perforationt 

_ feet 

•eet 

Weil  screen  m  red *  H  Yea  UNo 

Manufacturer  >  name  _ 

TytM  _ _  _  Model  No. 

Dwmtter _  Slot  un  .  Sat  from  feet  to  feat 

Diameter  _  Slot  t*««  Sat  from  feet  to  feat 

Gravel  pecked7  3  VeeAA)  No  □  Sin  of  grave*  .  .  _ 

Pieced  from  feet  to  feet 

Surface  aaaf  dapft>  1  &  Material  u«ad  in  tael  A*  Cement  grout 
□  Puddling  clay  □  Well  cutting 
Sating  procedure  uaad  □  Slurry  pit  G  Temp,  urt ace  eating 

Overbore  to  tat  depth 

Method  of  joining  eating  G  Threaded  AA  W#4dad  G  Solvent 

WeM 

3  Cemented  between  itreta 

Davriot  m  joh  pip#  with  threaded  Qtp 


7  *ATER  l(  VlL 

3Ui 

'Italic  ISA'—  fee*  oeiow  lari  surface 

*iONving'  rp\  A2  No  G  p  M  flow 
Amph.it  :  ov«n  •*>  preeaure  p  i ». 

Con**  •  -<i  ii  i  Valve  . ,  Can  L  i  PH*g 
Te^pw»aiu-p  65  PE  Quafiiv 


t  WELL  TEST  OATA 

AAp„mp  Baiter 

L  Air 

'  J  Other 

— 

9/30/02 


2/1 1 /Hj 


$  LOCATION  OP  WILL 

Sfceew*  map  leretion  muet  *ree  with  written  location 
N 

■  I  '  I  SubdtvWun  Name 


Lot  No  I  loch  No 


County  Klmr.rt 

«/*  S/g  SH 

\  '«  Sa 


I  s  «  5  f 


11.  DRIl  -IRS  CERTIFICATION  v  < 

l/We  certify  that  ai<  t  well  conttructton  nandan 

oomplied  with  at  the  time  die  r*g  wet  removed 

'jmUr.A.C.  St.v.ni  k  3oi**m  No  '53 


Add'M  )709  H.vthof 

/ 

Signed  bv  If  irm  Off  Kiel  l  /< 

■  Oner  aw  'h— ^ 


f f?-. 


;  rrr-  :;:nc* 
auk.  ,Tr^ai 


But a  of  Idaho 

Dcp^runcst  of  Wst*  ArtrnintotrstloR 

v.zj.  c~;-Lc::*3  R=?cr«T 

Suit  U«  requam  thet  tMt  npc.l  Be  tiled  with  fw  Kun  Reclamation 
witf-m  50  dayi  aftw  completion  or  abandonment  of  the  wed. 


a.  UATVftC  Of  WOR* 

■  Hew  wed  □  Deepened  □  Replacement 

□  Abandoned  Ides tribe  method  ol  dxidmmi 


1  WELL  TEST  DATA 

□  Pump  G  Bailer  P  Other 


irarrarmn 


r  rr.OHoccD  use 

C  Domotc  □  irrigation  □  Teat 

Q  Mknopd  □  lndmsrtel  Q  Stock 


A  SCETKOO  OR1LLED 

■  Cable  O  Rotary  □  Dug  □  Other 


A  LITHOLOGIC  LOG 


tent 


IRT 


%.  YELL  CONSTRUCTION 

Diewete  of  hole 

8t»  inchea 

Total  daerth  ^17  feet 

Ceeg  eheMe: 

B  Steel  □  Concrete 

Q^.^0  rehaa 

6  5/fl  inches 

m  its  feet 

feet 

_ nte 

_  imhei 

J-?  faat 

),<  H  faat 

I  ivw  if'-oiiia3r 

IllfWM— 

ILWHj 


CRCT  BASALT  BOIA-DCRS 


Sand  A  Gravcl 


Sand  A  cravcl 


ml 


i  mo  a  y«  e  no 

a  Ym  m  no 

□  Factory  □  Knrfa  □  Toni) 
_  tndiatry _  IndMI 

tmm  Ta 


ItifltUJ 

ItiiJiiLlI 

inrinni 

IIPlIHlt 

inaitnr 

iiRiimr 

icmimr 

iimnmr 


Black  Basalt,  creviced 


CRCY  BASALT.  MEDIUM 


red  Basalt,  Sott 


CREy  Basalt 


Wed  town  Uwtrferf?  □  Yea  ■  No 

Kenuf  acturar'e  name _ 

Type  _ _  Model  Ho. _ 

Dereur Slot  an Set  from _ feet  to  _ 

Dienrur Slot  else Set  from _ feet  to  . 

Own*  peeked?  O  Yea  13  Ho  Site  of  «ra*«i _ 


MrceiBeP  fl  Yea  □  No  To  w+wt  depth  f 

kleed  used  In  mat  B  Cement  grout  □  Ruddling  day 


A  LOCATION  Of  WELL 

Steed*  neg  location  must  »fii  ■*»th  written  location. 


IBBCTI 
IRISH 


Brtimii 

■av.nr.rer 
■u-n.ui.ier 
liBItniBU 
■earrormar 
|  ■rartfsi 
S^rnimi 


ml 


11.  DRILLING  CERTIFICATION 

This  well  wet  drilled  under  my  pjpervMon  a 
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APPENDIX  B 


LABORATORY  QUALITY  CONTROL  PROGRAM 


UBTL  is  an  accredited  laboratory  of  the  American  Industrial  Hygiene  (AIH A) 
Association  (No.  17)  and,  as  such,  participates  in  an  extensive  interlaboratory 
proficiency  analytical  testing  program  sponsored  by  the  National  Institute  for 
Occupational  Safety  and  Health  (NIOSH).  In  addition,  UBTL  is  currently  licensed  by 
the  Center  for  Disease  Control  (CDC)  to  perform  chemical  and  clinical  analyses  of 
biological  specimens  and  is  State  of  Utah/USEPA  approved  for  environmental 
analyses.  The  comprehensive  internal  quality  control  program  at  UBTL  is  detailed  as 
follows. 

INTRODUCTION 

UBTL  has  implemented  an  effective  system  for  Quality  Control  (QC)  for 
samples  analyzed  from  Mountain  Home  AFB.  Procedures  that  are  employed  include: 

1.  Services  of  a  full-time  Quality  Control/Quajity  Assurance  Section. 

2.  Preparation  of  internal  quality  control  samples. 

3.  Collection  and  evaluation  of  quality  control  data. 

4.  Generation  of  quality  control  charts. 

5.  Instrument  calibration  and  maintenance. 

SAMPLE  ANALYSES 

At  least  one  blank  sample  and  one  reagent  blank  are  included  with  each  set  of 
analyses  and  processed  through  the  complete  analytical  procedure  in  order  to  detect 
any  contamination  in  either  collection  media  or  reagents.  In  addition,  duplicate 
analyses  are  accomplished  on  a  minimum  of  10  percent  of  all  samples  submitted  from 
the  field.  Internal  quality  control  samples,  generated  in  the  laboratory  and 
containing  known  quantities  of  specified  analyte(s),  are  run  at  the  rate  of  10  percent 
of  the  total  field  sample  workload.  At  the  completion  of  the  analysis  of  a  sample 
set,  each  chemist  calculates  his  results  and  reports  the  results  on  the  Analytical 
Report  Form.  Results  for  replicated  samples  and  internal  quality  control  samples  are 
reported  on  the  computer-generated  Quality  Control  Data  Sheet.  Before  the  results 
are  submitted  to  the  Group  Leader,  another  peer  chemist  analyst  is  assigned  to 
check  results  for  possible  errors  in  the  calculations.  He  must  approve  results 
reported  on  both  the  quality  control  sheet  and  the  sample  sheet.  The  Group  Leader, 
after  his  evaluation  of  the  data,  gives  the  report  sheets  to  the  Quality  Assurance 
Specialist  (QAS)  for  his  evaluation  and  implementation  of  any  required  action. 


Specific  steps  are  followed  when  any  one  QC  sample  result  is  determined  to  be 
out  of  control  in  connection  with  the  analysis  of  a  field  sample  set.  QC  charts 
with  adjusted  control  limits  of  +_  3  standard  deviations  will  generally  be  used  to 
determine  whether  a  result  is  out  of  control.  If  QC  results  are  in  control,  the  QAS 
signs  off  the  report.  It  is  then  reviewed  by  the  Section  Head  for  accuracy  of  the 

results.  Upon  final  approval  of  the  reports  by  the  QAS  and  the  Section  Head,  the 

reports  are  sent  to  the  sponsor. 

The  paperwork  containing  the  raw  data  for  a  sample  set  (i.e.,  chart  paper, 

computer  readouts,  paper  tapes,  calibration  curves,  tables  of  data,  etc.)  is  collected 

and  placed  in  an  8i-inch  by  11-inch  envelope  that  has  been  labeled  with  sample 
numbers,  analyst,  date,  and  other  pertinent  information.  The  envelopes  are  filed  by 
laboratory  number  for  possible  future  reference  and  data  retrieval.  Raw  data  for 
each  sample  analysis  are  therefore  readily  available,  if  needed. 

QUALITY  CONTROL  SAMPLE  DATA  ANALYSIS 

A  record  of  the  preparation  of  internal  QC  samples  is  detailed  in  the  QC  log 
book  maintained  by  the  QAS,  As  appropriate,  a  set  of  QC  samples  is  distributed  to 
the  chemist  along  with  each  sample  set  at  an  average  rate  of  at  least  10  percent  of 
the  submitted  samples.  The  analyses  and  data  evaluations  are  performed  for  these 
QC  samples,  along  with  the  submitted  samples,  and  results  are  tabulated  on  the 
computer-generated  Quality  Control  Data  Sheet.  At  least  duplicate  results  are 
reported  for  each  internal  QC  sample. 

QC  charts  are  generated  for  each  analyte  through  the  analysis  of  QC  sample 
results.  Each  result  is  divided  by  the  theoretical  value  to  standardize  results  so 
that  data  from  all  concentrations  can  be  directly  compared  for  accuracy  and 
precision.  When  a  control  data  set  of  N  sample  results  has  been  accumulated,  the 
following  statistics  are  calculated:  mean  percent  recovery,  reDlicate  standard 
deviation,  and  set  standard  deviation.  These  statistics  are  then  used  to  determine 
accuracy  and  precision  QC  limits. 

The  control  data  set  is  updated  after  evaluation  of  20  successive  QC  samples 
and  includes  data  on  the  50  most  recent  results.  Any  control  sample  analysis  that  is 
beyond  accuracy  or  precision  limits  is  not  used  in  the  subsequent  determination  of 
new  limits. 
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EXTERNAL  QUALITY  CONTROL  PROGRAMS 

In  addition  to  internally  generated  QC  data,  other  information  concerning  QC  is 
provided  by  the  participation  of  U8TL  in  four  interlaboratory  QC  programs:  NIOSH 
Proficiency  Analytical  Testing  (PAT)  Program;  two  CDC  Blood  Lead  QC  Programs; 
and  State  of  Utah  Environmental  Quality  Control  Program.  The  PAT  Program  and 
the  CDC  Blood  Lead  Programs  involve  the  participation  of  more  than 
100  laboratories  on  a  nationwide  basis.  The  PAT  Program  addresses  the  analysis  of 
filter  samples  for  lead,  cadmium,  zinc,  free  silica,  and  asbestos  and  the  analysis  of 
charcoal  tubes  for  various  organic  solvents. 

LABORATORY  DATA  REDUCTION 

A  significant  fraction  of  the  Chemistry  Department's  work  involves  data 
processing.  Mathematical  models,  based  upon  analysis  of  standard  solutions  or 
samples,  are  generated  in  order  to  determine  the  quantity  of  analyte  present  in  the 
samples.  Considerable  time  and  effort  are  saved  by  the  utilization  of  automated 
data  processing  procedures.  Data  processing  by  the  computer  can  include,  for 
example,  calculations,  generation  of  standard  calibration  curves,  mathematical 

modeling  of  standard  curves,  statistical  analyses,  and  the  generation  of  hard  copy 
output.  Advantages  intrinsic  to  the  use  of  an  automated  system  include  more 

accurate  calculations,  immediate  and  accurate  generation  of  data  plots,  fewer 

transcription  errors,  and  no  calculation  errors  after  programs  have  been  verified  and 

documented.  In  general,  the  types  of  data  that  are  processed  are  those  derived 
from  the  following  techniques:  atomic  absorption  and  flame  emission  spectroscopy, 
gas  and  liquid  chromatography,  optical  absorbance  spectrophotometry,  specific  ion 
electrode,  fluorescence  spectroscopy,  and  wet  chemistry  determinations.  Similar 
functions  are  employed  for  QC  data.  In  addition,  the  data  system  is  utilized  to 
store  QC  data,  provide  statistical  analyses,  and  generate  and  update  QC  charts. 
The  advantage  of  the  provision  for  statistical  analyses  and  the  production  of  QC 
charts  by  automation  is  that  the  charts  may  be  easily  updated  with  minimal  effort. 
QC  data  and  any  required  action  may,  therefore,  be  provided  on  a  daily  basis. 

REPORTING  PROCEDURES 

The  analytical  data  are  reported  to  the  sponsor  at  the  completion  of  each 
sample  set.  The  report  includ  s  the  following  items: 

1.  A  memorandum  describing  the  sample  set;  the  condition  and  appearance 
(i.e.,  homogeneity,  integrity,  etc.)  of  the  samples  upon  receipt  at  UBTL; 
the  method,  equipment,  and  technique  used  in  the  determination;  any 
interferences  that  were  observed;  and  any  unusual  circumstances  that  may 
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have  occurred  during  the  analysis.  [The  limit(s)  of  detection  are  also 
reported.] 

2.  UBTL  Analytical  Report  Form,  including  field  ID  number,  laboratory  ID 
number,  identification  of  the  analytes,  results  of  each  determination, 
Iimit(s)  of  detection,  and  comments. 

3.  Other  items,  such  as  copies  of  strip  chart  recorder  output,  computer 
printout  sheets,  and  other  raw  data  (to  be  included  as  required). 

INSTRUMENTATION 

Each  major  equipment  item  at  the  UBTL  Chemistry  Department  undergoes  a 
routine  preventive  maintenance  cheek  on  a  regular  schedule.  This  check  is 
accomplished  by  a  trained  engineer.  In  addition,  performance  checks  are  made  by 
the  analyst  prior  to  the  analysis  of  each  set  of  samples.  This  involves  the  analysis 
of  one  or  more  standards  and  a  comparison  of  the  values  obtained  with  previous 
results  and  conditions.  This  information  is  recorded  in  an  instrumentation  log. 

When  an  instrument  or  apparatus  malfunctions  and  the  problem  is  not  readily 
corrected,  the  appropriate  Section  Head  is  notified.  If  it  is  determined  that  a  visit 
by  the  service  representative  is  required,  a  service  call  is  scheduled  and  the  OAS  is 
notified.  Action  by  the  service  representative  is  recorded  by  the  QAS  in  the 
Instrument  Maintenance  Log,  and  the  appropriate  customer  field  and  service  order 
forms  are  filed,  by  instrument,  in  the  Instrument  Maintenance  Log  Supplement  File. 
In  an  effort  to  monitor  and  maintain  instrument  specifications,  logs  for  each  of  the 
AA  spectrophotometers,  the  gas  chromatographs  (GC),  the  X-ray  defractometer 
(X-ray),  and  the  mass  spectrometers  (MS)  have  been  provided  for  the  analytical 
chemists'  use  each  time  an  analysis  is  performed.  The  AA  instrumentation  logs 
contain  entries  for  date,  analyst,  lamp  number  (if  more  than  one  lamp  is  available), 
standard  concentration  (recommended  in  manual),  reading  in  milliabsorbence  units,  and 
a  column  for  when  instrumental  parameters  differ  from  the  recommended  conditions 
listed  in  the  manual.  The  GC,  X-ray,  and  MS  logs  contain  entries  for  date,  time, 
analyst,  set  identification  number,  and  comments  on  parameters  or  performance. 

A  comprehensive  analytical  chemistry  equipment  list  is  included  at  the  end  of 
this  document. 


TRAINING 


UBTL  has  established  a  continuing  program  of  training  of  current  personnel 
with  respect  to  QC  procedures.  In  addition,  an  intensive  program  for  the  training  of 
recently  recruited  personnel  in  both  analytical  methods  and  techniques  and  QC 
policies  has  been  implemented.  It  is  the  responsibility  of  the  QAS  and  the 
Laboratory  Director  to  train  all  laboratory  personnel. 

RESULTS  OF  THE  LABORATORY  QC  PROGRAM 

The  results  of  the  QC  analyses  for  ground  water,  surface  water,  and  soil 

samples  are  presented  in  Tables  B-l  and  B-2. 

Ground  Water  and  Surface  Water  QC  Analyses 

The  laboratory  QC  program  for  ground  water  and  surface  water  included 

analyses  of  spiked  and  duplicate  samples  and  a  method  blank  for  each  constituent. 
The  samples  used  for  QC  analyses  included  the  east  and  west  lagoon,  VIH-1,  NW-2 
samples,  and  distilled  water.  In  general,  the  spiked  recoveries  were  satisfactory, 
ranging  from  85  to  110  percent,  except  for  the  lagoon  samples.  Spiked  recoveries  in 
the  lagoon  samples  ranged  as  low  as  28  percent  because  of  interference  with 
bacteria  in  the  water.  When  distilled  water  was  substituted  for  the  lagoon  samples, 

the  recoveries  were  satisfactory.  The  additional  analysis  of  the  spiked  distilled 

water  samples  by  the  laboratory  demonstrated  that  the  method  specified  (EPA  608) 
was  not  effective  in  quantifying  the  pesticides  in  the  lagoon  water.  Analyses  of 
duplicate  samples  were  also  satisfactory.  Traces  of  lead  and  cadmium  were  detected 
in  the  method  blanks  while  analyzing  the  west  lagoon  and  W-2  samples.  The  lead, 
chromium,  and  cadmium  results  for  those  two  samples  have  been  corrected  for  the 
concentrations  found  in  the  blanks. 

Soil  QC  Analyses 

The  laboratory  QC  program  for  soil  samples  included  one  or  two  spiked  and 
duplicate  samples  and  a  method  blank  for  each  constituent.  With  the  exception  of 
the  oil  and  grease  and  the  pesticides,  the  spiked  recoveries  were  between  87  and 
110  percent.  The  oil  and  grease  recovery  of  125  percent  was  slightly  higher  than 
the  accepted  range.  The  pesticides  showed  recoveries  of  less  than  10  percent  when 
the  spiked  samples  were  analyzed  using  the  specified  method.  Table  B-2  shows  that 
the  laboratory  analyzed  additional  spike  samples  using  a  sample  leachate  in  order  to 
show  that  the  methodology  was  satisfactory.  The  additional  testing  showed 
recoveries  in  the  range  of  87  to  98  percent  with  the  exception  of  p,p'-DDT,  which 
was  146  percent.  All  of  the  duplicate  analyses  showed  satisfactory  reproducibility 
except  lindane,  in  which  there  is  a  ten-fold  difference  between  the  duplicate 
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of  the  method  blanks  contained  detectable  concentrations  of  anv  of 
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FIELD  INVESTIGATION  QUALITY  CONTROL  PROGRAM 


Quality  control  of  field  activities  consists  of  following  established  procedures 
during  the  conduct  of  the  work.  In  those  cases  that  require  the  drilling  of  test 

borings,  installation  of  piezometers  or  monitor  wells,  and  taking  of  soil  and  water 

samples,  the  procedures  include  the  preparation  of  records  to  document  the 

compliance  with  these  procedures.  These  field  records  include  boring  logs,  monitor 
well  installation  records,  daily  field  memoranda,  sample  shipment  and  test  instruction 
forms  for  soil  sample  testing,  and  chain-of-eustody  records  for  all  soil  and  water 

samples  intended  for  chemical  analyses.  The  nature  of  water  sample  tests  was 
established  in  advance  so  that  plans  could  be  made  to  ship  samples  in  an  appropriate 
and  timely  manner. 

The  pH  and  specific  conductivity  meters  used  for  field  water  quality 
measurements  were  calibrated  with  known  standards  immediately  before  the 
measurements  were  made.  The  HNU  photoionization  detector  and  explosimeter  used 
to  monitor  vapors  generated  while  drilling  have  internal  calibration  routines  that 
were  followed  when  the  meters  were  turned  on.  A  detailed  description  of  sampling 
procedures  is  located  in  Section  III. 
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Curriculum  Vitae 


KENNETH 


Partner 


ST1MPFL 


Expertise 


Experience 
With  Firm 


Environmental  Analysis 
Impact  Assessment 
Site  and  Route  Selection 
Aquatic  Ecology 

Principal-in-Charge/Project  Director 

•  Site  selection  and  evaluation  study  for  additions  to  existing  fossil  power  plants. 
Michigan. 

•  Environmental  assessment,  permits  and  hearing  for  a  new  manufacturing  plant  in 
Michigan. 

•  Environmental  baseline  studies  for  a  fossil-fueled  power  plant,  Michigan. 

•  Environmental  and  geohydrological  assessment  of  inactive  industrial  waste  site, 
Michigan. 

•  Geohydrological  assessment  of  chemically  contaminated  site,  Michigan. 

•  Environmental  assessment  and  defense  in  litigation  for  oil  well  development, 
Michigan. 

•  Environmental  and  engineering  evaluation  of  manufacturing  plant  sites  in  Iowa, 
Indiana,  Missouri,  Michigan,  Wisconsin,  and  Ontario. 

•  Ecological  assessment  of  potential  chemical  contamination  in  the  Menominee 
River,  Wisconsin. 

•  Environmental  assessment,  preliminary  containment  design,  and  negotiation  of 
consent  judgment  with  state  and  federal  agencies  for  a  contaminated  chemical 
plant  site,  Michigan. 

•  Site  selection  study  for  a  new  fossil  or  nuclear  power  plant,  Michigan. 

•  Preparation  of  a  regulatory  compliance  plan  for  a  proposed  synfuels  project, 
Illinois. 

•  Radiation  survey,  assessment,  decontamination  and  health  physics  monitoring  for 
NRC  release  of  contaminated  plant  site,  Michigan. 

•  Wetland  assessment,  development  of  alternative  layouts  and  agency  negotiations 
regarding  a  denied  404  permit  for  a  dock  in  Wisconsin. 

•  Assessment  of  environmental  enhancement  potential  through  selective  dredging 
of  the  Little  Calumet  River  for  the  Chicago  District,  Corps  of  Engineers. 

•  Assessment  of  potential  economic  impacts  from  a  proposed  regulation  to  ban 
landfill  disposal  of  chlorinated  solvents  for  the  Illinois  Department  of  Energy  and 
Natural  Resources. 

•  Assessment  of  aquatic  impacts  and  effects  on  low-level  hydroelectric  potential  for 
a  variety  of  proposed  dam  modifications  on  the  Fox  River  for  the  Chicago 
District,  Corps  of  Engineers. 

Project  Manager 

•  Aquatic  ecology  baseline  study  and  impact  assessment  for  nuclear  power  plant  in 
Wisconsin,  Wisconsin  Electric  Power  Company 


Dames  &  Moore 


».  V 


-  2  - 


Past 

Experience 


Academic 

Background 


Profession! 

Affiliations 


Registration 


•  Environmental  baseline  studies  and  impact  assessment  for  copper/zinc  mine  in 
Wisconsin,  Exxon  Minerals  Company. 

•  Power  plant  site  selection  study. 

Sargent  &  Lundy  Engineers,  Chicago,  Illinois 

•  Power  plant  site  selection  and  evaluation  studies  in  Illinois,  Iowa,  Wisconsin, 
Indiana,  and  Oklahoma. 

•  Ecological  baseline  studies  and  impact  assessments  for  thirteen  fossil  and  nuclear 
power  plants. 

•  Impact  assessment,  route  selection  and  evaluation  of  alternative  designs  for  trans¬ 
mission  line  in  West  Virginia. 

•  Evaluation  of  alternate  cooling  systems  for  nuclear  power  plant. 

Faculty  Appointment,  Indiana  University 

Assistant  Professor  of  Zoology,  Colorado  State  University 

B.S.,  zoology,  Northern  Illinois  University 
M.S.,  zoology,  Colorado  State  University 
Ph.D.,  limnology,  Indiana  University 

Ecological  Society  of  America;  American  Society  of  Limnology  and  Oceanography; 
Freshwater  Biological  Association;  Societas  Internationalis  Limnologiae;  Illinois  Asso¬ 
ciation  of  Environmental  Professionals;  Consulting  Engineers  Council  of  Illinois 

Certified  senior  ecologist  (Ecological  Society  of  America) 

Numerous  technical  reports,  environmental  assessments  and  environmental  reports 


Publications 


Curriculum  Vitae 


Title 

Expertise 


Experience 
With  Firm 


Past 

Experience 


Academic 

Background 


Professional 

Affiliations 

Registration 


GEORGE  W.  CONDRAT 


Senior  Engineer 

Ground  Water  Hydrology 

Engineering  Geology 

Mining  Engineering 

Project  Manager/Principal  Investigator 

•  Ground  water  contamination  evaluations  including  detailed  site  investigations, 
baseline  and  operational  monitoring,  predictive  modelling  and  control  measures. 

•  Numerical  modelling  of  ground  water  flow  and  chemical  contaminant  transport 
from  liquid  and  solid  waste  disposal  sites. 

•  Preparation  of  computer  programs  for  management  of  ground  water  and  geologic 
data  including  storage  and  retrieval,  statistical  evaluation,  plotting  and 
contouring. 

•  Principal  investigator  for  report  of  state-of-the-art  of  uranium  tailings  disposal. 

•  Preparation  of  environmental  impact  assessments. 

•  Principal  investigator  for  ground  water  portion  of  preliminary  safety  analysis 
report  for  proposed  nuclear  power  plant  in  Maryland. 

•  Studies  of  deep  shaft  dewatering  requirements  for  uranium  mines. 

•  Siting,  design  and  preparation  of  environmental  assessments  for  mining,  milling, 
tailings  disposal,  deep  well  injection,  and  heap  and  in-situ  leaching  projects  in 
Wyoming,  Colorado,  Utah,  and  New  Mexico. 

•  Site  selection,  investigation  and  design  of  earth  and  tailings  dams 

•  Engineering  geolog}’,  soils  and  geologic  hazards  investigations. 

•  Regional  and  site  specific  geologic,  seismologic  and  tectonic  studies  for  dams, 
power  plants  and  other  critical  facilities. 

Senior  Officer,  Sverdrup  &  Parcel 

Officer,  U  S.  Army  Corps  of  Engineers  in  the  United  States  and  Vietnam 

Assistant  Geologist,  Guggenheim  Exploration  Company 

Professional  Degree  of  Geological  Engineer,  Colorado  School  of  Mines 

B.S.,  mining  engineering,  University  ot  Utah 

M  S.  candidate,  mining  engineering,  University  ot  Utah 

Association  of  Engineering  Geologists;  Society  of  Mining  Engineers  ot  A1ME;  National 

Water  Weil  Association;  Utah  Geological  Association 

Professional  engineer,  Utah,  Colorado  and  Wyoming 


Dames  &  Moore 


Curriculum  Vitae 


Title 

Expertise 


Experience 
With  Firm 


Past 

Experience 


Academic 

Background 

Professional 

Affiliations 


RICHARD  L.  JONES 


Project  Hydrogeologist 

Ground  Water  Hydrology 

Geology 

Project  Hydrogeologist 

.  Ground  water  contamination  evaluations  of  copper  mill  tail¬ 
ings  disposal  facilities,  including  design  of  deep  monitor¬ 
ing  wells,  direction  of  field  data  collection,  and  evalua¬ 
tions  of  contaminant  control  alternatives. 

.  Geologic  and  hydrologic  evaluations  of  proposed  uranium  tail¬ 
ings  disposal  systems  and  ground  water  contamination  investi¬ 
gations  of  existing  uranium  tailings  impoundments. 

.  Investigations  of  hydrocarbon  contamination  of  aquifers  be¬ 
neath  major  oil  refineries,  including  monitoring  well  system 
design,  assessment  of  the  nature  and  extent  of  contamination, 
and  design  of  oil  recovery  systems. 

.  Evaluations  of  the  quantity  and  rate  of  seepage  from  phosphate 
tailings  impoundments. 

.  Evaluation  and  design  of  dewatering  systems. 

.  Investigations  of  natural  water  seeps  and  design  of  seepage 
control  facilities. 

.  Hydrogeologic  evaluation  and  design  of  industrial  water  sup¬ 
ply  wells. 

Project  Manager/Senior  Geologist,  Engineering  Enterprises 

.  Hydrogeologic  exploration,  evaluation  and  well  design  of 
municipal  industrial,  and  irrigation  water  supply  systems. 

.  Evaluation  and  rehabilitation  of  existing  municipal  and 
irrigation  water  well  fields. 

.  Evaluation  and  assistance  in  acquisition  of  water  rights 
for  municipal  and  irrigation  well  supplies. 

.  Application  and  development  of  computer  aquifer  models  to 
evaluate  and  optimize  well  spacing,  well  construction  and 
potential  aquifer  yields. 

.  Studies  of  ground  water  quality  in  both  polluted  and  un¬ 
polluted  aquifers. 

B.S.,  geology,  Utah  State  University 

M.S.  and  Ph.D. ,  geology,  University  of  Oklahoma 

American  Institute  of  Professional  Geologists;  National  Water 
Well  Association;  American  Association  for  the  Advancement 
of  Science;  Society  of  Economic  Paleonotologists  and 
Mineralogists 
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Registration  Certified  professional  geologist,  American  Institute  of  Professional 
Geologists 

Publications  Coauthor,  "Proportions  of  Igneous,  Metamorphic  and  Sedimentary  Rocks," 
Geological  Society  of  America  Bulletin 

Coauthor,  "Separation  of  Quartz  and  Feldspar  from  Mudrock,"  Journal 
of  Sedimentary  Petrology 

Senior  Author,  "Mineral  Dispersal  Patterns  in  the  Pierre  Shale," 
Journal  of  Sedimentary  Petrology 


Title 

Expertise 

Experience 
With  Firm 


Curriculum  Vitae 

STEVEN  B.  JOHNSON 

Staff  Hydrologist 
Ground  Water  Hydrology 

As  an  assistant  and  staff  hydrologist,  STEVEN  B.  JOHNSON  has  been 
responsible  for  the  organization  and  analysis  of  ground  and  surface 
water  data.  As  a  principal  investigator,  he  has  conducted  ground 
water  contamination  studies  and  operated  in  situ  permeability  ap¬ 
paratus.  In  addition,  Mr.  Johnson  has  contributed  to  the  hydrologic 
analyses  of  siting,  baseline,  environmental,  and  final  safety 
analysis  reports  for  several  large  utilities.  Some  of  his  more 
pertinent  experience  is  as  follows: 

•  Hydrogeological  investigation  of  industrial  site.  West  Virginia. 

•  Ground  water  contamination  study  of  industrial  site,  Michigan. 

•  In  situ  permeability  study,  Missouri. 

•  Fossil  fuel  power  plant  siting  study,  Wisconsin. 

•  Deep  well  sampling  project,  Wisconsin. 

•  Baseline  ground  water  and  surface  water  study  for  fossil  fuel 
plant,  Michigan. 

•  Baseline  ground  water  study  for  nickel-zinc  mine,  Wisconsin. 

•  Nuclear  final  safety  analysis  report,  ground  water  section,  Kansas. 

•  Nuclear  environmental  report,  ground  water  section,  Kansas. 

•  Nuclear  preliminary  safety  analysis  report,  geology  section, 
Illinois . 

•  Ground  water  contamination  study  of  industrial  site,  Ohio. 

•  Underground  natural  gas  storage  study,  Illinois. 

•  Preparation  of  RCRA  and  Arizona  hazardous  waste  permits. 

•  Site  selection  for  fossil  fuel  power  plant  wastes,  Wisconsin. 

•  Installation  of  ground  water  moni-oring  system  for  uranium 
tailings  pond,  Wyoming. 

•  Investigation  of  nitrate  contamination  of  ground  water,  Oklahoma. 

•  Ground  water  investigation  and  RCRA  compliance  at  refinery, 

New  Mexico  and  Utah. 

•  Investigation  of  gasoline  spill  at  service  station,  Utah. 

•  Investigation  of  seepage  from  fertilizer  tailings  pond,  Utah. 

•  Conducted  pumping  tests  at  a  proposed  landfill  site,  Utah. 
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I.  PURPOSE 

The  purpose  of  this  Plan  is  to  assign  responsibilities,  establish  personnel 
protection  standards,  specify  mandatory  operating  procedures,  and  provide  for 
contingencies  that  may  arise  while  operations  are  being  conducted  at  the  site. 

II.  APPLICABILITY 

The  provisions  of  the  Plan  are  mandatory  for  all  on-site  Dames  3c  .Vloore 
employees  and  subcontractors  engaged  in  hazardous  material  management 
activities  including  but  not  limited  to  initial  site  reconnaissance,  preliminary 
field  investigations,  mobilization,  project  operations,  and  demobilization. 
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m.  RESPONSIBILITIES 

A.  Project  Manager 

The  PM  shall  direct  on-site  investigation  and  operational  efforts.  At  the 

site,  the  PM,  assisted  by  the  on-site  Safety  Officer,  has  the  primary 

responsibility  for: 

1.  Assuring  that  appropriate  personnel  protective  equipment  is  available 
and  properly  utilized  by  all  on-site  personnel. 

2.  Assuring  that  personnel  are  aware  of  the  provisions  of  this  plan, 
are  instructed  in  the  work  practices  necessary  to  ensure  safety, 
and  in  planned  procedures  for  dealing  with  emergencies. 

3.  Assuring  that  personnel  are  aware  of  the  potential  hazards 
associated  with  site  operations  (see  Tables  1  and  2). 

4.  Monitoring  the  safety  performance  of  all  personnel  to  ensure  that 
the  required  work  practices  are  employed. 

5.  Correcting  any  work  practices  or  conditions  that  may  result  in 
injury  or  exposure  to  hazardous  substances. 

6.  Preparing  any  aecident/incidcnt  reports  (see  attached  Accident 
Report  Form). 

7.  Assuring  the  completion  of  Plan  Acceptance  and  Feedback  forms 
attached  herein. 

B.  Project  Personnel 

Project  personnel  involved  in  on-site  investigations  and  operations  are 

responsible  for: 

1.  Taking  all  reasonable  precautions  to  prevent  injury  to  themselves 
and  to  their  fellow  employees. 

2.  Implementing  Project  Health  and  Safety  Plans,  and  reporting  to  the 
PM  for  action  any  deviations  from  the  anticipated  conditions 
described  in  the  Plan. 

3.  Performing  only  those  tasks  that  they  believe  they  can  do  safely, 
and  immediately  reporting  any  accidents  and/or  unsafe  conditions  to 
the  PM. 
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IV.  BACKGROUND 


Based  on  preliminary  site  evaluations  of  the  Mountain  Home  Air  Force  Base, 
there  appear  to  be  five  (5)  areas  that  may  have  generated  significant 
environmental  contamination  over  the  lifetime  of  the  facility.  Although 
suspected  contaminants  have  been  identified,  none  has  been  quantified. 
However,  we  anticipate  that  only  relatively  low  levels  of  contaminants  will  be 
encountered  in  the  proposed  drilling  and  soil  and  water  sampling. 

Site  No.  1,  designated  as  the  Lagoon  Landfill  Site,  served  as  a  sanitary 
landfill  for  approximately  4  years,  from  1952  to  1956.  In  1961-62,  two 
wastewater  lagoons  were  built  on  top  of  the  sanitary  landfill.  In  addition  to 
general  refuse,  the  lagoon  landfill  has  received  POL  (waste  petroleum,  oils, 
and  lubricants)  products  at  a  rate  of  about  6  drums  per  month.  Also,  smaller 
amounts  of  trichloroethylene  and  carbon  tetrachloride  were  placed  in  the 
landfill. 

Site  No.  2,  the  "B"  Street  Landfill,  served  as  the  main  base  landfill  from  1956 
until  1969.  It  accepted  sanitary  and  industrial  wastes  including  POL  wastes 
and  fly  ash.  In  the  early  1960s,  JP-4  and  AVGAS  tank  cleaning  sludges  were 
disposed  here.  Finally,  10  to  20  drums  of  DDT  were  buried  here  in  1969. 

Site  No.  8,  the  existing  Fire  Department  Training  Area,  has  been  used  since 
1962.  Practice  fires  were  set  on  the  ground  by  burning  POL  wastes,  waste 
fuels,  and  commingled  waste  oils  and  solvents.  Since  1975,  only  JP-4  has 
been  used  to  fuel  these  fires,  although  some  unauthorized  dumping  of  POL 
wastes  may  have  occurred  after  1975. 

Site  No.  11,  the  Fuel  Hydrant  System  Leak/Spill  Area,  is  a  location  where  two 
major  fuel  losses  have  occurred.  The  first,  in  the  late  1950s,  was  a  leak  in 
an  underground  fuel  transmission  line  that  allowed  approximately  50,000  gallons 
of  AVGAS  to  escape.  The  second  problem  was  a  surface  spill  of  about  14,000 
gallons  of  AVGAS,  also  in  the  late  1950s.  As  a  result  of  both  spills,  fuel 
saturation  may  still  exist  below  the  ground  surface. 

Site  No.  12,  the  Entomology  Shop  Yard,  is  an  area  that  has  received  wash 
water  from  pesticide  application  equipment;  as  a  result,  the  soils  have  low 
concentrations  of  several  pesticides,  including  DDT. 

A.  Dames  die  Moore  Activity 

Dames  <3c  Moore  will  drill  soil  borings  at  Sites  8,  11,  and  12  and  collect 
soil  samples.  Monitoring  wells  will  be  installed  at  Sites  1  and  2,  and 
ground  water  samples  will  be  collected.  Water  samples  will  also  be 
collected  from  the  lagoon  at  Site  1. 

B.  Suspected  Hazards 

Suspected  hazards  are  presented  above  in  as  much  detail  as  is  currently 
available.  These  are:  POL  (waste  petroleum,  oils,  and  solvents) 

products,  trichloroethylene,  carbon  tetrachloride,  JP-4  fuel,  AVGAS  fuel, 
and  pesticides  (including  DDT). 
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EMERGENCY  CONTACTS  AND  PROCEDURES 

Should  any  situation  op  unplanned  occurrence  require  outside  or  support 


services,  the  appropriate 

Agency 

contact  from  the  following  list  should 

Person  to  Contact 

be  made: 

Telephone 

“w", 

DicM  Project  Manager 

G.  Condrat 

(office) 

801-521-9255 

E3 

(home) 

801-943-3633 

\  \ 

D<5cM  Industrial  Hygiene 

K.  Petschek 

(office) 

914-761-6323 

and  Safety  Director 

(home) 

212-724-6414 

Police 

928-2256 

" 

Fire 

117 

T 

Ambulance 

828-2233 

Hospital 

828-6274 

Command  Post 

828-2071 

Crime  Stop 

828-6222 

In  the  event  that  an  emergency  develops  on  site,  the  procedures  delineated 
herein  are  to  be  immediately  followed.  Emergency  conditions  are  considered 
to  exist  if: 

o  Any  member  of  the  field  crew  is  involved  in  an  accident  or  experiences  li 

any  adverse  effects  or  symptoms  of  exposure  while  on  scene. 

o  A  condition  is  discovered  that  suggests  the  existence  of  a  situation  more  ■/' 

hazardous  than  anticipated. 

The  following  emergency  procedures  should  be  followed:  V 

a.  In  the  event  that  any  member  of  the  field  crew  experiences  any  adverse 
effects  or  symptoms  of  exposure  while  on  scene,  the  entire  field  crew 

should  immediately  halt  work  and  act  according  to  the  instructions  v 

provided  by  the  Project  Manager. 

b.  The  discovery  of  any  condition  that  would  suggest  the  existence  of  a 
situation  more  hazardous  than  anticipated  should  result  in  the  evacuation 
of  the  field  team  and  reevaluation  of  the  hazard  and  the  level  of 
protection  required. 

c.  In  the  event  that  an  accident  occurs,  the  PM  is  to  complete  an  Accident 
Report  Form  for  submittal  to  the  MPIC  of  the  office,  with  a  copy  to 

the  Health  and  Safety  Program  Office.  The  MPIC  should  assure  that  Jy- 

followup  action  is  taken  to  correct  the  situation  that  caused  the 

accident. 
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HAZARD  CHARACTERISTICS,  MONITORING  METHODS,  AND  PROTECTION 
REQUIRED 


Exposure  Limits  and  Recognition  Qualities 

Information  concerning  exposure  limits  and  recognition  qualities  of  the 
known  contaminants  that  are  suspected  to  be  on  site  is  presented  in 
Table  1. 

Symptoms  of  Overexposure,  Potential  Chronic  Effects  and  First  Aid  Treatment 

Symptoms  of  overexposure  to  the  known  suspected  contaminants,  potential 
chronic  effects  of  these  substances,  and  first  aid  treatment  information 
are  presented  in  Table  2. 

Monitoring  Methods,  Action  Levels  and  Protective  Measures 

Methods  for  monitoring  for  suspected  contaminants,  action  levels,  and 
protective  measures  to  be  used  for  various  contaminant  concentration 
levels  are  presented  in  Table  3. 

Protective  Equipment  Required  for  On-Site  Activities 

The  protective  equipment  required  may  vary,  depending  on  the 
concentrations  and  dispersion  of  contaminants  encountered  during  each 
phase  of  the  work.  Table  4  specifies  protective  equipment  required  for 
each  on-site  activity. 


FORM  #IHST-1 


REVIEW  RECEIPT 

PROJECT  HEALTH  AND  SAFETY  PLAN 

Instructions:  This  form  is  to  be  completed  by  each  person  to  work  on  the  site  and 
returned  to  the  Program  Director-Industrial  Hygiene  and  Safety. 

Job  No.  01016-186-07 

Project:  Mountain  Home  Air  Force  Base,  Idaho 

Rev.  No.  _0_  Date  02/07/84 

I  represent  that  I  have  read  and  understand  the  contents  of  the  above  plan  and 
agree  to  perform  my  work  in  accordance  with  it. 


EXPOSURE  LIMITS  AND  RECOGNITION  QUALITIES 


SYMPTOMS  OF  OVEREXPOSURE,  POTENTIAL  CHRONIC  EFFECTS  AND  FIRST  AID  TREATMENT 


HAZARD  MONITORING  METHOD,  ACTION  LEVELS,  AND  PROTECTIVE  MEASURES 
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Full-face  respirator  with 
air-purifying  cartridges 
for  gas/dusts 

Disposable  coveralls 

Rubber  boots 

Hard  hat  with  splash  shield 
or  safety  glasses/goggles 

Nitrile  gloves 


Rubber  boots  During  sampling  activities  other 

than  those  mentioned  above 

Disposable  coveral Is 
(optional ) 

Nitrile  gloves 

Safety  glasses  or 
goggles 


When  drilling  or  sampling  where 
dusts  become  airborne,  when  organic 
odors  are  noticeable,  or  as  indi¬ 
cated  by  HNU. 


Hard  hat 


ATTACHMENT  1 


PROTECTIVE  EQUIPMENT 


INTRODUCTION 

When  field  investigation  activities  are  conducted  where  atmospheric 
contamination  is  known  or  suspected  to  exist,  where  there  is  a  potential  for 
the  generation  of  vapors  or  gases,  or  where  direct  contact  with  toxic 
substances  may  occur,  equipment  to  protect  personnel  must  be  worn. 
Respirators  are  used  to  protect  against  inhalation  and  ingestion  of  atmospheric 
contaminants.  Protective  clothing  is  worn  to  protect  against  contact  with  and 
possible  absorption  of  chemicals  through  the  skin.  In  addition  to  protective 
clothing  and  respiratory  protection,  safe  work  practices  must  be  followed. 
Good  personal  hygiene  practice  prevents  ingestion  of  toxic  materials. 

Personnel  equipment  to  be  used  has  been  divided  into  two  categories 
commensurate  with  the  degree  of  protection  required,  namely  Levels  C  and  D 
protection. 

LEVELS  OF  PROTECTION 
A.  Level  C 

1.  Personal  Protective  Equipment 

o  Air-purifying  respirator  (MSHA/NIOSH  approved) 
o  Disposable  chemical  resistant  coveralls 
o  Gloves,  outer,  working  gloves 
o  Gloves,  inner,  chemical  resistant 
o  Boots,  steel  toe  and  shank 
o  Hard  hat  (face  shield) 

o  Rubber  boots,  outer,  chemical  resistant  (disposable) 

2.  Criteria  for  Selection 

a-  Air  concentrations  of  identified  substances  are  such  that 

reduction  to  at  or  below  the  substance's  exposure  limit  is 
necessary  and  the  concentration  is  within  the  service  limit  of 
the  cartridge. 

b.  Atmospheric  contaminant  concentrations  do  net  exceed  the 

Immediately  Dangerous  to  Life  or  Health  (IDHL)  levels. 

c.  Contaminant  exposure  to  unprotected  areas  (head  and  neck) 

are  within  skin  exposure  guidelines,  or  dermal  hazards  do  not 
exist. 

d.  Job  functions  have  been  determined  not  to  require  a  higher 

level  of  protection. 


B.  Level  D 


1.  Personal  Protective  Equipment 
o  Coveralls 

o  Boots/shoes,  safety  or  chemical  resistant,  steel  toe  and  shank 
o  Boots,  outer  (chemical  resistant  disposables) 
o  Hard  hat  (face  shield) 
o  Gloves 

2.  Criteria  for  Selection 

a.  No  indication  of  any  atmospheric  hazards. 

b.  Work  function  precludes  dusting,  splashes,  immersion,  or 
potential  for  exposure  to  any  chemicals. 

3.  Guidance  on  Selection  Criteria 

a.  Level  D  protection  is  primarily  a  work  uniform  and  should  not 
be  worn  in  any  area  where  the  potential  for  contamination 
exists. 

b.  In  situations  where  respiratory  protection  is  not  necessary,  but 
site  activities  are  needed,  chemical  resistant  garments  —  high 
quality  or  disposable  —  must  be  worn. 

UI.  RESPIRATORY  PROTECTION 

The  following  procedures  should  be  used  for  respiratory  protection: 

A.  Inspect  all  washers,  diaphragms,  and  facepiece- to-face  seal  area  for  any 
tears,  pinholes,  deformation,  or  brittleness.  Should  any  of  these  exist, 
use  a  different  respirator. 

B.  Place  the  respirator  on  the  face,  tighten  and  use  both  a  positive  and  a 
negative  pressure  test,  prior  to  entering  the  site,  to  assure  a  proper  fit. 
Checking  for  proper  fit  involves  the  following: 

1.  Negative  Pressure  Test 

Close  off  the  inlet  opening  of  the  cartridge  or  the  breathing  tube 
by  covering  it  with  the  palm  of  the  hand  or  by  replacing  the  tap 
seal.  Gently  inhale  so  that  the  facepiece  collapses  slightly,  and 
hold  the  breath  for  10  seconds.  If  the  facepiece  remains  in  its 
slightly  collapsed  condition  and  no  inward  leakage  of  air  is 
detected,  the  tightness  of  the  respirator  is  satisfactory. 

2.  Positive  Pressure  Test 

Remove  the  exhalation  valve  cover.  Close  off  the  exhalation  valve 
with  the  palm  of  the  hand.  Exhale  gently  so  that  a  slight  positive 

C  A 1—2  ] 
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ATTACHMENT  2 


DAMES  Sc  MOORE  STANDARD  OPERATING  PROCEDURES 


WORK  PRACTICES 

1.  Smoking,  eating,  drinking,  and  chewing  tobacco  are  prohibited  in  the 
contaminated  or  potentially  contaminated  area. 

2.  Avoid  contact  with  potentially  contaminated  substances.  Do  not  walk 
through  puddles,  pools,  mud,  etc.  Avoid,  whenever  possible,  kneeling  on 
the  ground,  leaning  or  sitting  on  equipment  or  ground.  Do  not  place 
monitoring  equipment  on  potentially  contaminated  surface  (i.e.,  ground, 
etc.). 

3.  All  field  crew  members  should  make  use  of  their  senses  (all  senses)  to 
alert  them  to  potentially  dangerous  situations  (i.e.,  presence  of  strong 
and  irritating  or  nauseating  odors). 

4.  Prevent,  to  the  extent  possible,  spillages.  In  the  event  that  a  spillage 
occurs,  contain  liquid  if  possible. 

5.  Prevent  splashing  of  the  contaminated  materials. 

6.  Field  crew  members  shall  be  familiar  with  the  physical  characteristics  of 
investigations,  including: 

o  wind  direction 

o  accessibility  to  associates,  equipment,  vehicles 
o  communication 

o  hot  zone  (areas  of  known  or  suspected  contamination) 
o  site  access 
o  nearest  water  sources 

7.  The  number  of  personnel  and  equipment  in  the  contaminated  area  should 
be  minimized  consistent  with  site  operations. 

8.  All  wastes  generated  during  D<JcM  and/or  subcontractor  activities  on  site 
should  be  disposed  of  as  directed  by  the  Field  Activity  Leader. 
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HALF-FACE  RESPIRATORS 


INSPECTION  PROCEDURE 

1.  Look  for  breaks  or  tears  in  the  headband  material.  Also  stretch  to 
check  the  elasticity. 

2.  Make  sure  all  headbands,  fasteners,  and  adjusters  are  in  place  and  not 
bent. 

3.  Check  the  facepiece  for  dirt,  cracks,  tears,  or  holes.  The  rubber  should 
be  flexible,  not  stiff. 

4.  Look  at  the  shape  of  the  facepiece  for  possible  distortion  that  may  occur 
if  the  respirator  is  not  protected  during  storage. 

5.  Check  the  exhalation  valve  located  near  the  chin  between  the  cartridges 
by  the  following: 

Unsnap  the  cover; 

Lift  the  valve  and  inspect  the  seat  and  valve  for  cracks,  tears, 

dirt,  and  distortion;  and 

Replace  the  cover.  It  should  spin  freely. 

6.  Check  both  inhalation  valves  (inside  the  cartridge  holders).  Look  for 

same  signs  as  above. 

7.  Check  the  yoke  for  cracks. 

8.  Make  sure  the  cartridge  holders  are  clean.  Make  sure  the  gaskets  are  in 

place  and  the  threads  are  not  worn.  Also  look  for  cracks  and  other 

damage. 

9.  Check  the  cartridges  for  dents  or  other  damage,  especially  in  the 

threaded  part. 

DONNING  PROCEDURE 

1.  Screw  the  cartridge  into  the  holder  hand-tight  so  there  is  a  good  seal 
with  the  gasket  in  the  bottom  of  the  holder,  but  don't  force  it.  If  the 
cartridge  won’t  go  in  easily,  back  it  out  and  try  again. 

Always  use  cartridges  made  by  the  same  manufacturer  who  made  the 

respirator. 

2.  Place  the  facepiece  over  the  bridge  of  your  nose  and  swing  the  bottom 
in  so  that  it  rests  against  your  chin. 

3.  Hold  the  respirator  in  place  and  fasten  the  top  strap  over  the  crown  of 
your  head. 


4. 


Fit  the  respirator  on  your  face  and  fasten  the  strap  around  your  neck. 
Don't  twist  the  straps.  Use  the  metal  slide  to  tighten  or  loosen  the  fit, 
but  not  too  tight. 

5.  Test  the  fit  by: 

Lightly  covering  the  exhalation  valve  with  the  palm  of  your  hand. 
Exhale.  If  there  is  a  leak,  you  will  feel  the  air  on  your  face. 

Covering  the  cartridges  with  the  palms  of  your  hands.  Again,  don't 
press  too  hard.  Inhale.  The  facepiece  should  collapse  against  your 
face. 

If  there  is  a  leak  with  either  test,  adjust  the  headbands  or 
reposition  the  facepiece  and  test  until  no  leakage  is  detected. 

SANITIZING  PROCEDURE 

1.  Remove  all  cartridges,  plugs,  or  seals  not  affixed  to  their  seats. 

2.  Remove  elastic  headbands. 

3.  Remove  exhalation  cover. 

4.  Remove  speaking  diaphragm  or  speaking  diaphragm/exhalation  valve 
assembly. 

5.  Remove  inhalation  valves. 

6.  Wash  facepiece  and  breathing  tube  in  cleaner/sanitizer  powder  mixed  with 
warm  water,  preferably  at  120°  to  140°F.  Wash  components  separately 
from  the  facemask,  as  necessary.  Remove  heavy  soil  from  surfaces  with 
a  hand  brush. 

7.  Remove  all  parts  from  the  wash  water  and  rinse  twice  in  clean  warm 
water. 

8.  Air  dry  parts  in  a  designated  clean  area. 

9.  Wipe  facepieces,  valves,  and  seats  with  a  damp  lint-free  cloth  to  remove 
any  remaining  soap  or  other  foreign  materials. 


PLAN  FEEDBACK  FORM 


Problems  with  plan  requirements: 


Unexpected  situations  encountered: 


Recommendations  for  future  revisions: 


PLEASE  RETURN  TO  THE  FIRMWIDE  HEALTH  AND  SAFETY  OFFICE 


Photoionization  Detector 


1.  Before  attaching  the  probe,  check  the  function  switch  on  the 
control  panel  to  make  sure  it  is  in  the  off  position. 

2.  Attach  the  probe  by  plugging  in  the  12  pin  plug  to  the 
interface  on  the  readout  module. 

3.  Turn  the  six  position  function  switch  to  the  battery  check 
position.  The  needle  on  the  meter  should  read  within  or 
above  the  green  battery  arc  on  the  scale.  If  not,  recharge 
the  battery.  If  the  red  indicator  comes  on,  the  battery 
should  be  recharged. 

4.  Turn  the  function  switch  to  any  range  setting.  Look  into  the 
end  of  the  probe  briefly  to  see  if  the  lamp  is  on.  If  it  is 
on,  it  will  give  a  purple  glow.  Do  not  stare  into  the  probe 
for  any  length  of  time  as  UV  light  can  damage  your  eyes.  The 
instrument  is  now  ready  for  operation. 

5.  To  zero  the  instrument,  turn  the  function  switch  to  the 
standby  position  and  rotate  the  zero  potentiometer  until  the 
meter  reads  zero.  Clockwise  rotation  of  the  span  pot 
produces  a  downscale  deflection  while  counterclockwise 
rotations  yields  an  upscale  deflection.  Note:  No  zero  gas 
is  needed  since  this  is  an  electronic  zero  adjustment.  If 
the  span  adjustment  setting  is  changed  after  the  zero  is  set, 
the  zero  should  be  rechecked  and  adjusted,  if  necessary.  Wait 
15  to  20  seconds  to  ensure  that  the  zero  reading  is  stable. 
If  necessary,  readjust  the  zero. 

6.  Turn  function  switch  to  the  0-20,  0-200,  or  0-2000  position. 

7.  Place  probe  in  the  atmosphere  to  be  monitored  if  the  needle 
moves  to  the  upper  limit  of  the  scale  change  the  function 
switch  to  the  next  position. 


Combustible  Gas  Indicators  (CGIs )/Explosimeters 

In  addition  to  the  instructions  found  below,  all  CGIs  should 
be  calibrated  prior  to  use,  in  a  noncontami  nated ,  fresh  air 
environment.  Furthermore,  units  incorporating  an  aspirator 
bulb  or  other  air-drawing  device  should  be  checked  for  leaks 
in  the  fol 1 ing  manner: 

-  Attach  all  hoses,  probes,  and  other  air-drawing  devices  to 
CGI 

-  Place  a  finger  over  probe  or  hose  end. 

-  Operate  pump  or  squeeze  aspirator  bulb. 

In  a  leak-free  system,  bulb  remains  collapsed  or  pump  labors. 
In  a  leaking  system,  bulb  regains  its  shape  or  pump  does  not 
labor. 

a.  MSA  Explosimeter  Combustible  Gas  Indicator 

1.  Turn  Explosimeter  on  by  lifting  end  of  "On-Off"  bar  on 
"Rheostat"  knob  and  rotating  “Rheostat"  knob  clockwise 
1/4  turn. 

2.  Flush  instrument  with  fresh  air  by  squeezing  and 
releasing  aspirator  bulb  about  five  times. 

3.  Rotate  "Rheostat"  knob  until  meter  needle  rests  at  zero. 
(Avoid  large  clockwise  rotation,  which  sends  large 
current  through  filament,  perhaps  shortening  its  useful 
life). 


4.  To  sample,  place  hose  or  probe  end  in  atmosphere  to  be 
measured  and  operate  asoirator  bulb  about  five  times. 


5.  Read  percent  of  lower  explosive  limit  (LEL)  as  meter 
needle  fluctuates  from  a  steady-state  level  to  a  higher 
level  each  time  the  aspirator  bulb  is  flexed.  The 
steady-stater  reading  indicates  the  ''true"  value. 

6.  Turn  Explosimeter  off  by  lifting  end  of  "On-Off"  bar  on 
"Rheostat"  knob  and  rotating  it  counterclockwise  until  it 
“clicks".  "On-off"  bar  retracts  into  "Rheostat"  knob. 

Bacharach  Oxygen/Combustible  Gas  Indicator,  Model  GPK 

1.  Rotate  "Function"  switch  clockwise  to  "Volt  Test" 
position.  To  avoid  decalibration,  all  knobs  must  be 
pulled  and  rotated  at  the  same  time.  Motor  starts  and 
the  "%  Oxygen"  and  "Sniffer"  move  up  scale. 

2.  Rotate  "Volt  Adj"  knob  to  bring  "Gas  Detector"  needle 
over  green  arrow. 

3.  Turn  "Function"  switch  clockwise  to  “On".  The  "%  Oxygen" 
needle  should  rise  to  about  20. SU  and  "Gas  Detector" 
needle  should  drop  to  about  zero. 

4.  Rotate  "Oxy  Cal"  knob  to  adjust  "%  Oxygen"  needle  to 
black  "Calibrate"  line. 

5.  Rotate  "Zero  Adj"  knob  to  adjust  "Gas  Detector"  needle  to 
zero. 

6.  Momentarily  place  finger  over  hose  or  thread  "Air  Intake" 
nipple  and  observe  the  pump  working. 

7.  To  sample,  place  hose  end  and  probe  in  atmosphere  to  be 
measured.  Within  30  seconds,  steady-state  readings  are 
indicated  on  Oxygen"  and  "Gas  Detector"  scales. 

8.  Rotate  "Function"  switch  counterclockwise  to  "Off". 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  TASK  DESCRIPTION 
MOUNTAIN  HOME  AFB  ID 


I.  DESCRIPTION  OF  WORK 

The  purpose  of  this  task  is  to  determine  if  environmental  contamination 
has  resulted  from  waste  disposal  practices,  fuel  spills,  pesticide  contamina¬ 
tion  and  fire  training  activities  at  Mt  Home  AFB  ID;  to  provide  estimates  of 
the  magnitude  and  extent  of  contamination,  should  contamination  be  found;  to 
identify  potential  environmental  consequences  of  migrating  pollutants;  to 
identify  any  additional  investigations  and  their  attendant  costs  necessary 
to  identify  the  magnitude,  extent  and  direction  of  movement  of  discovered 
contaminants . 

Ambient  air  monitoring  of  hazardous  and/or  toxic  material  for  the  protec¬ 
tion  of  contractor  and  Air  Force  personnel  shall  be  accomplished  when  neces¬ 
sary,  especially  during  the  drilling  operation. 

The  presurvey  report  (mailed  under  separate  cover)  and  Phase  I  IRP  report 
(mailed  under  separate  cover)  incorporated  background  and  description  of  the 
sites  for  this  task.  To  accomplish  the  survey  effort,  the  contractor  shall 
take  the  following  steps: 

A.  General 

1.  Collect  and  analyze  one  sample  from  each  of  the  existing  wells 
(production  or  otherwise) .  A  maximum  of  6  wells  shall  be  sampled.  If  the 
well(s)  cannot  be  sampled  due  to  well  development,  well  characteristics  (and 
or  other  reason),  the  contractor  shall  indicate  the  reason(s)  in  the  report 
pecified  in  Item  VI  below. 

a.  The  U.S.  Air  Force  shall  provide  to  the  contractor  well  logs 
and  other  pertinent  wells  records  and  information  to  determine  that  samples 
collected  are  representative. 

b.  All  water  samples  collected  in  A.l.  above  shall  analyzed  for 
oil  and  grease  IR  Method  (EPA  Method  413.2),  total  organic  carbons  (EPA  Method 
415.1)  and  total  organic  halogens  (EPA  Method  9020).  Required  detection 
limits  for  above  analysis  are  specified  in  Atch  1. 

2.  The  areal  extent  of  each  site  shall  be  determined  by  reviewing 
available  aerial  photos  of  the  base,  and  by  field  reconnaissance. 

3.  Each  location  where  surface  water,  sediment,  or  core  samples  are 
collected  shall  be  marked  with  a  permanent  marker  (where  practical)  ,  and  the 
location  recorded  on  a  project  map  for  the  site. 


4.  All  the  water  samples  collected  from  each  well  and  the  lagoon 
locations  shall  be  analyzed  on  site  for  pH,  temperatnre,  and  specific  con¬ 
ductance.  Sampling,  maximum  holding  time,  and  preservation  of  the  samples 
will  strictly  comply  with  the  following  references:  Standard  Methods  for  the 
Examination  of  Water  and  Wastewater,  15th  Ed.  (1980);  ASTM,  Part  31  (1980); 
and  methods  for  Chemical  Analysis  of  Water  and  Wastes,  EPA  Manna’.  600/4-79-020 
(1979). 

5.  All  the  water  and  soil  samples  shall  be  analyzed  in  the  laboratory 
for  the  parameters  specified  by  site  in  Atch  2.  Minimum  detection  limits  for 
analyses  are  shown  in  Attachment  1. 

B.  In  addition  to  items  delineated  in  A  above,  conduct  the  following 
specific  actions  at  the  following  identified  sites: 

1.  Lagoon  Landfill  (Site  1) 

a.  Complete  and  sample  a  monitor  well  to  the  main  water  table 
below  the  site.  Drill  to  a  depth  of  about  50  feet  below  the  water  table  and 
screen  from  about  10  feet  above  the  water  table  to  the  bottom  of  the  well, 
with  an  estimated  depth  to  be  approximately  450  feet  The  upper  50  feet  of 
the  initial  boring  shall  be  grouted  and  cased  prior  to  drilling  below  that 
level.  It  is  proposed  to  drill  a  12-inch  hole  to  50  feet,  set  8-5/8  inch  OD 
steel  casing  to  50  feet,  and  grout  to  the  ground  surface.  The  grout  shall 
consist  of  neat  cement  or  sand-cement  with  the  addition  of  up  to  4  percent 
bentonite.  If  severe  formation  losses  occnr,  lost  circulation  materials  or 
bentonite  shall  be  used  for  the  remaining  grouting.  After  the  grout  has  set, 
an  8- inch  hole  shall  be  advanced  to  the  total  depth  of  the  well.  A  four— inch 
diameter,  flush- threaded  Schedule  80  PVC  blank  pipe  and  PVC  saw-cut  screen 
shall  then  be  lowered  into  the  well.  The  plastic  casing  and  screen  shall  be 
joined  with  threaded  joints,  and  no  adhesive  compounds  or  solvents  will  be 
used.  A  sand  pack  shall  then  be  tremied  into  place  around  the  annulus  of  the 
screen.  The  sand  pack  material  shall  consist  of  a  clean,  washed  quartzose 
sand.  Three  feet  of  bentonite  pellets  shall  then  be  placed  on  the  8-inch 
diameter  steel  pipe  to  protect  the  inner  PVC  casing.  The  well  shall  be 
cleaned  and  developed  by  pumping  or  bailing. 

b.  A  geologic  log  shall  be  prepared  for  the  boring  based  upon 
cutting  samples  and  drilling  characteristics. 

c.  One  water  sample  shall  be  collected  from  the  well.  A  minimum 
of  three  times  the  volume  of  standing  water  in  the  well  shall  be  removed  prior 
to  taking  samples.  The  static  water  level  in  the  well  shall  be  measured. 

d.  One  water  sample  shall  be  collected  from  sewage  lagoon  2, 

2.  B  Street  Landfill  (Site  2) 

a.  Drill  a  single  well  to  the  main  water  table  near  the  southern 
perimeter  of  the  B  Street  Landfill.  The  work  effort  shall  be  as  defined  in 
I.B.l  (Site  1)  above. 
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b.  Collect  one  ground  water  sanple. 


3.  Existing  Fire  Dept  Training  Area  (Site  8) 

a.  Drill  and  sample  three  borings  to  depths  of  10  feet  or  re¬ 
fusal,  whichever  is  shallower,  using  hollow  stem  auger  techniques. 

b.  Samples  shall  be  taken  utilizing  split  spoon  sampling  techni¬ 
ques  at  intervals  of  approximately  18  inches  from  the  ground  surface  to  the 
total  depth  of  the  boring. 

c.  Upon  completion,  each  borehole  shall  be  backfilled  with 
granular  bentonite  to  within  1  foot  of  the  ground  surface.  The  upper  1  foot 
of  borehole  shall  be  backfilled  with  natural  soil. 

d.  Based  upon  visual  inspection  and  HNO  readings,  two  samples 
from  each  boring,  one  in  the  upper  half  of  the  boring  and  one  in  the  lower 
portion,  shall  be  selected  for  laboratory  analysis. 

e.  All  soil  samples  shall  be  shipped  under  refrigeration  to  the 
chemical  laboratory  for  possible  subsequent  analysis.  Soil  samples  not 
selected  for  analysis  shall  be  frozen  and  archived  for  a  period  of  6  months. 
Soil  samples  shall  be  analyzed  for  the  parameters  listed  in  Atch  2. 

4.  Fuel  Hydrant  System  Leak/Spill  Area  (Site  11) 

a.  Drill  and  sample  three  borings  to  depth  of  10  feet  or  refusal, 
whichever  is  shallower,  using  hollow  auger  techniques.  The  work  effort  shall 
be  as  defined  in  I.B.3.  (Site  8)  above. 

b.  All  borings  shall  be  drilled  into  soil  southwest  of  the 
aircraft  apron. 

5.  Entomology  Shop  Yard  (Site  12) 

a.  Drill  and  sample  three  shallow  borings  to  depths  of  approxi¬ 
mately  5  feet. 

b.  Obtain  two  soil  samples  from  each  boring  over  the  intervals  of 
0  to  0.5  foot  in  depth  and  1.0  to  1.5  feet  in  depth. 

c.  Obtain  additional  soil  samples  at  depths  of  3  and  5  feet. 

d.  The  borings  shall  be  located  at  10,  20,  and  30  feet  from  the 
northwest  wall  of  the  Entomology  Shop  building. 

e.  Two  shallow  soil  samples  (over  the  intervals  of  0-0,5  feet  and 
1.0-1. 5  feet)  from  each  boring  shall  be  analyzed  for  pesticides  as  listed  in 
Atch  1. 


f.  The  two  deeper  samples  (at  depths  of  3  and  5  feet)  from  each 
hole  will  be  stored  for  potential  future  analysis. 


C.  Well  Installation  and  Cleanup 

The  well  and  boring  area  shall  be  cleaned  following  the  completion  of 
each  well  or  boring.  Drill  cuttings  shall  be  removed  and  the  general  area 
cleaned.  If  hazardous  waste  is  generated  in  the  process  of  well  installation 
the  contractor  shall  be  responsible  for  proper  containerization  (according  to 
local  Civil  Engineering  Office  requirements)  for  eventual  government  disposal. 
Disposal  of  drill  cuttings  are  not  the  responsibility  of  the  contractor, 
the  well.  Drill  cuttings  shall  be  removed  and  the  general  area  cleaned. 

D.  Data  Review 

Results  of  sampling  and  analysis  shall  be  tabulated  and  incoporated  in 
the  Informal  Technical  Information  report  (Atch  1,  Seq  3  and  Atch  3,  Seq  2  as 
specified  in  VI  below)  and  forwarded  to  USAF  OEHL/CVT  for  review. 

E.  Report  Preparation 

1.  A  draft  final  report  delineating  the  findings  of  this  field  inves¬ 
tigation  shall  be  prepared  and  forwarded  to  the  USAF  OEHL  as  specified  in  Item 
VI  below.  The  report  shall  include  a  discussion  of  the  regional  hydrogeology, 
well  logs  of  all  project  wells,  data  from  water  level  surveys,  water  quality 
analysis  results,  available  geohydrologic  cross  sections,  groundwater  surface 
and  gradient  vector  maps,  vertical  and  horizontal  flow  vectors  and  Laboratory 
quality  assurance  information.  The  report  shall  follow  the  USAF  OEHL  supplied 
format  (mailed  under  separate  cover) . 

2.  Estimates  shall  be  made  of  the  magnitude,  extent  and  direction  of 
movement  of  contaminants  discovered.  Potential  environmental  consequences  of 
discovered  contamination  must  be  identified.  Where  survey  data  are  insuffi¬ 
cient  to  properly  determine  or  estimate  the  magnitude,  extent  and  direction  of 
movement  of  discovered  contaminants,  specific  recommendations,  fully  justi¬ 
fied,  shall  be  made  for  additional  efforts  required  to  properly  evaluate  con¬ 
tamination  migration  and  included  in  a  separately  bound  appendix  to  the  draft 
final  report  (see  F  below) . 

F.  Cost  Estimates 

The  contractor  shall  provide  estimates  for  all  additional  work  recom¬ 
mended  to  permit  proper  determination  of  contaminants.  The  recommendations 
provided  shall  include  all  efforts  required  to  determine  the  magnitude  and 
direction  of  movement  of  discovered  contaminants  along  with  an  estimate  of  the 
time  required  to  accomplish  the  proposed  effort.  This  information  shall  be 
provided  in  a  separately  bound  appendix  to  the  draft  final  report. 

II.  SITE  LOCATION  AND  DATES: 

Mt  Home  AFB  ID 

Building,  Time  and  Dates  to  be  established 


III.  BASE  SUPPORT:  None 


V.  GOVERNMENT  FURNISHED  PROPERTY:  None 
V.  GOVERNMENT  POINTS  OF  CONTACT: 

1.  Capt  Bob  Sarvaideo 
USAF  OEHL/CVT 
Brooks  AFB  TX  78235 
(512)  536-3667 
AV  240-3667 

2.  Capt  Gene  Killan 
USAF  Hosp/SGPB 
Mt  Home  AFB  ID  83648 
(208)  828-6026 
AV  857-6026 

1.  In  addition  to  sequence  numbers  1,  5  and  10  listed  in  Atch  1  to  the  con¬ 
tract,  which  are  applicable  to  all  orders,  the  reference  numbers  below  are 
applicable  to  this  order.  Also  shown  are  data  applicable  to  this  order. 


Sequence  No. 

Block  10 

Block  11 

Block  12 

Block  13 

Atch  1 

4 

ONE/R 

5.5  MAC 

6  MAC 

9  MAC 

3 

Atch  3 

ONE/T 

*  * 

** 

i 

2 

ONE/T 

*♦ 

** 

*A  minimum  of  two  draft  reports  will  be  required.  After  incorporating  Air 
Force  comments  concerning  the  first  draft  report,  the  contractor  shall 
supply  the  USAF  OEHL  with  a  second  draft  report.  The  report  shall  be  for¬ 
warded  to  the  applicable  regulatory  agencies  for  their  comments.  Contractor 
shall  supply  the  USAF  OEHL  with  25  copies  of  each  draft  report  and  50  copies 
plus  the  original  camera  ready  copy  of  the  final  report. 

••Upon  completion  of  analysis. 


3.  Col  Jerry  Dougherty 
UQ  TAC/SGPAE 
Langley  AFB  VA  23665 
(804)  764-5035 
AV  432-2180 


VII.  The  ceiling  price  of  Items  0001  and  0002,  as  contemplated  by  the 
payments  clause,  is  £ 


RECOMMENDED  LEVELS  OF  DETECTION  (PER  USAF  OEHL/SA) 
(19  Aug  1983) 


GENERAL  ORGANICS:  Detection  limits  are  for  water  unless  shown  otherwise: 


ORGANIC  ANALYTE 


DETECTION  LIMIT  (pg/L) 


Chemical  Oxygen  Demand 
Hydrazine 

Oil  and  Grease  (IR) 
Polychlorinated  Biphenyls 
Phenol 

***  Total  Organic  Carbons(TOC) 

*•*  Total  Organic  Halogea(TOX) 

Volatile  Organic  Compounds (VOC) 


5000 

10 

100  (100  pg/g,  soil) 

0.25  (1  pg/g,  soil*) 

1 

1000 

5  (5  pg/g,  soil) 

** 


•Identify  type  if  possible. 

••Per  EPA  Method  503.1,  601  and  602.  Report  in  pg/g  for  soils. 


•••Detection  levels  for  TOC  and  TOX  must  be  3  times  the  noise  level 

of  the  instrument.  Laboratory  distilled  water  must  show  no  response. 
If  so,  corrections  of  positive  results  must  be  made. 


INORGANICS:  Detection  limits 

are  for 

water  unless  shown 

INORGANIC  ANALYTE 

DETECTION  LIMIT  (pg/L) 

Arsenic 

10 

Boron 

100 

Cadmium 

10 

Chloride 

1000 

Copper 

50 

Chromium 

50 

(5  pg/g,  soil) 

Cyanide 

10 

Iron  (total) 

100 

Lead 

20 

(2  pg/g,  soil) 

Manganese 

50 

Mercury 

1 

Nickel 

100 

Nitrates 

100 

Silver 

10 

Sodium 

1000 

Specific  Conductance 

1* 

Sulfate 

1000 

Total  Dissolved  Solids 

1000 

Zinc 

50 

•Concentration  is  in  micromhos 


PESTICIDES:  Analyze  samples  for  chlorinated  hydrocarbon  and  organophosphate 
pesticides.  Detection  limits  are  for  water  unless  shown 
otherwise : 


PESTICIDE  ANALYTE 

CONC  (pg/L) 

Aldrin 

0.02 

DDT  isomer 

0.02 

Dieldrin 

0.02 

Endrin 

0.02 

Eeptachlor 

0.02 

Heptachlor  epoxide 

0.02 

Lindane 

0.01 

Methoxychlor 

0.20 

Diazinon 

0.02 

Malathion 

0.10 

Parathion 

0.02 

Toxaphene 

1.00 

2,4-D 

0,06 

2,4. 5-T 

0.06 

2,4,5-TP  silver 

0.06 

Chlordane 

0.20 

alpha-BHC 

0.02 

beta-BHC 

0.02 

delta-BHC 

0.02 

For  soils,  use  the  detection  levels  shown  above,  but  report 
values  as  micrograms  pesticide  per  gram  of  soil. 


Total  lead  only,  by  nitric  acid  digcotion. 


APPENDIX  I 

DEFINITIONS,  NOMENCLATURE,  AND  UNITS  OF  MEASUREMENT 


ae-ft/yr  Acre-feet  per  year 

AFB  Air  Force  Base 

alluvium  Unconsolidated  sediments  deposited  during  comparatively  recent 

geologic  time  by  a  stream  or  other  body  of  running  water. 

aquifer  A  geologic  formation,  group  of  formations,  or  part  of  a  formation  that 

is  capable  of  yielding  water  to  a  well  or  spring. 

aromatic  Designating  cyclic  organic  compounds  characterized  by  a  high  degree 

of  stability  in  spite  of  their  apparent  unsaturated  bonds  and  best 
exemplified  by  benzene  and  related  structures,  but  also  evident  in 
other  compounds. 

artesian  Ground  water  confined  under  hydrostatic  pressure, 

as  N  As  weight  of  nitrogen 

AVGAS  Aviation  gasoline 

caliche  An  opaque,  reddish  brown  to  buff  or  white  calcareous  material  of 

secondary  accumulation  (in  place),  commonly  found  in  layers  on,  near, 
or  within  the  surface  of  stony  soils  of  arid  and  semiarid  regions,  but 
also  occurring  as  a  subsoil  deposit  in  subhumid  climates.  The 
cementing  material  is  essentially  calcium  carbonate,  but  may  contain 
magnesium  carbonate,  silica,  or  gypsum. 

CGWA  Critical  ground  water  area 

cm/sec  Centimeter(s)  per  second 

DEQPPM  Defense  Environmental  Quality  Program  Policy  'Memorandum 

DOD  Department  of  Defense 

downgradient  In  the  direction  of  decreasing  hydraulic  static  head;  the  direction  in 
which  ground  water  flows. 

effluent  A  liquid  waste  discharge  from  a  manufacturing  or  treatment  orocess,  in 

its  natural  state,  or  partially  or  completely  treated,  that  discharges 
into  the  environment. 

°F  Degrees  Fahrenheit 

ft  Foot,  feet 


// 


gpd/ft 

gpm 

gpm/ft 

HNU 

hydraulic 

gradient 

in. 

IRP 

mg/g 

mg/L 

ml 

Mg/g 

Mg/L 

MOGAS 

monitor 

well 

No. 

NPDES 

OEHL 

pH 

PDWS 

percolation 

permeability 

phenols 


Gallon(s) 

per 

day  per  foot 

Gallon(s) 

per 

minute 

Gallon(s) 

per 

minute  per  foot 

of  drawdown 

A  type 
vapors 

of 

photoionization 

detector  for  measurement 

of 

organic 

In  an  aquifer,  the  rate  of 

change  of  pressure  head 

per 

unit  of 

distance  of  flow  at  a  given  point  and  in  a  given  direction. 

Inch,  inches 

Installation  Restoration  Program 
Milligram(s)  per  gram 
Milligram(s)  per  liter 
Milliliter(s) 

Microgram(s)  per  gram 
Microgram(s)  per  liter 
Motor  gasoline 

A  well  used  to  measure  ground  water  levels  and  to  obtain  samples. 


Number 

National  Pollutant  Discharge  Elimination  System 

Occupational  and  Environmental  Health  Laboratory 

Negative  logarithm  of  hydrogen  ion  concentration;  measurement  of 
acids  and  bases. 

Primary  drinking  water  standard(s) 

Movement  of  moisture  by  gravity  or  hydrostatic  pressure  through 
interstices  of  unsaturated  rock  or  soil. 

The  property  or  capacity  of  a  porous  rook,  sediment,  or  soil  for 
transmitting  a  fluid  without  impairment  of  t.ie  structure  of  the 
medium;  it  is  a  measure  of  the  relative  ease  of  fluid  flow  under 
unequal  pressure. 

Any  of  various  acidic  compounds  analogous  to  phenol  and  regarded  as 
hydroxyl  derivatives  of  aromatic  hydrocarbons. 
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Pleistocene  An  epoch  of  geologic  time  thought  to  have  covered  the  span  between 
1.6  million  and  10,000  years  ago. 

POL  Petroleum,  oil  and  lubricants 

porosity  The  property  of  a  rock,  soil,  or  other  material  of  containing 

interstices. 

potentiometric  An  imaginary  surface  representing  the  static  head  of  ground  water 
surface  and  defined  by  the  level  to  which  water  will  rise  in  a  well. 

Precambrian  Geologic  time  before  the  beginning  of  the  Paleozoic;  it  is  equivalent 

age  to  about  90  percent  of  geologic  time  and  ended  approximately 

570  million  years  ago. 

PVC  Polyvinyl  chloride 

QC  Quality  control 

RCRA  Resource  Conservation  and  Recovery  Act 

specific  The  rate  of  discharge  of  a  water  well  per  unit  of  drawdown, 

capacity  commonly  expressed  as  gallons  per  minute  per  foot. 

specific  With  reference  to  the  movement  of  water  in  soil,  a  factor  expressing 

conductivity  the  volume  of  transported  water  per  unit  of  time  in  a  given  area. 

STP  Sewage  treatment  plant 

TAC  Tactical  Air  Command 

TDS  Total  dissolved  solids 

Tertiary  The  first  period  of  the  Cenozoic  era,  thought  to  have  covered  the 

span  of  time  between  66  and  3  to  2  million  years  ago. 

TOC  Total  organic  carbon 

TOX  Total  organic  halogens 

transmissivity  The  rate  at  which  water  is  transmitted  through  a  unit  width  under  a 
unit  hydraulic  gradient. 

USAF  United  States  Air  Force 

USEPA  United  States  Environmental  Protection  Agency 

USGS  United  States  Geological  Survey 

water  table  That  surface  of  a  body  of  unconfined  ground  water  at  which  the 

pressure  is  equal  to  that  of  the  atmosphere. 


